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Pu meaecesesent that virttal code. That 


QV i veeagmiect 1 omealth. @Qther keys, 15s 


“4 


Mmmerouentliy utilized. 


iret tiyt ha 


mairs. Taos e ke 


Merrion, there 


et 


The fermj)ral 1S 


meeer control oft 


exnects ta ioc 


Fy 


s {22 keavs, Some IN ti1e9MeP and lower case 


VS enrresnon 3 othe orl weal ll “set . In 


e the control like the “PRFAK"™ key. 


koyS, 


Soe yoewatr ful! amd halt Guolex enoerations 


weorecantroll=a switch. Thus, every T{P 


ve Ain a alwavs resononss mn the Networ« 


11 





Peeeeual 'Teeninal cr»re, fal 

eet vote vi NCourse of 3 UWSer Interacting with the 
AROSNET, Pore Seoos fransoire. Tne user first estadlishes 
Ime hardware sovwer to 416 fearninal. Second, ne establishes 
meme fryoe af adralogue with tne TIP VneecGer COuwrormn 4 


Semmeerctrlar set of carareters unter which he i158 to operate. 


Rees? cf use at the “aval Postoaraduate School, this is 


Mma an rr’ Une lan 'e! Some vniGa “On; 7e “the Signal and 
declare moar ese | TiVo. The fnirkA steo 1S to onen 4 
Memmerer yom tc tne remote Honst for onoeratior. Eyran ys the 


Seemmmranores the [ie and talks tn the Host until logeina out 
Memecrat toast. 
a Pearse ope ams anilo aiiildainae Flock [VP 

Bees erin In fOrF™ation descryahing the “RR [VP was 
memmrshed hy “artin Mares nf Galt, BPeranex« ana Newman. Tas 
16 a New Svster currentlv under develooment at 6, R anda WN. 
The iantent ieee o teveloo a syvysten that cam replace the 
Meee!) S{4 wsan for TIPs. The VRPR will be more nowerful 
MES = CONMOUFING « canahility while costing aonoroxinately 
Meer yf th a5 tticr aS the cresenrt eautonent. 

Ire “3 [nAtaerface Wesgsaae Peocessor C1 ™P) 


1S a Met vor «< ‘ae Ou y | toearouna am “SB orocessor. 


Meme ete oys 4 20 =o1t Cconcuter with Error Detection 


ans VoGgrect aan Yomorve at 1S 
micronranrarmable oat ta a SPm-bit MuG POW Orc 
east bh. Sma]! hoards can Clie hom) ze the 
erocessnr, anc tanaether wtth microcode, allow 


15 





alee ae Paweniwaneramy 1[Hhe-51t comouters. As an 


-— 


Meee tt enulates the Honeywell | Bore tte ~. basic 
feetemin> of the anricinal ARPINET Nodes. 


Pk WOROS of rmemorv, and 


Lys 


ae eo i ee Was 


runs 31] eno he Scotter. CIirectlV,r and so has 


Meer sr 4 liritatrinns, The hasic IP interface 
ear Suocarts re ieematyie Host PortS; amd 6 
Semen e angus “a ser Forts. “onen Ports suoport 
ejther mr erenade COmMUnMVGatl 10" lines CLIK) 
or Hosts connected USINA Synchronous 


Mmoamneminicaricn Parts. 


fee sca tars currentiy suocerts a maxinum 


af fl rast Aarts Camenr yer Vi ocalllser or remote 
emer ronoys) ac a raxinun of 4 LINKS. ie a Sie 
nas a max) ™um icy jot Q f 5 “Svancnrooous Modem 


et S (whotrar Le erAaS or remote oy eid ae In 


erent vem, fee raxinum nunder cf ocrrs SuODNOorted I1N 


mot a! Lose yen. 
Pee oe 4 1S TOUR Fahle in a Standard 1° inch 
Bac k eat net, ane SCeuUS1es Lees inches”) of 


vertical space. et aracis Site nahe Ss Got oawer, 


Peeesyer GH? leiv, or 50H2Z2, 2eebv. 


rec oeccae must ce ree-|laxadeq after mower 
fay }iyres Hsing a micro-cassette driver sunolied 
feperetoe YGF. f£ mort -n the VaR Suewicot sla 


pao aac B= ie Sse amen romeuws frerminme) fer use wren 


rPtinnina S2aros* 1CS - The termina] 1S not 





Ww) 


Mey sa “ut 15 orilvy occestonally needed. 
Tertial aoe es tS ioVeniGesy eo th at the MpBR 
Meco me ct erditia |os ta 2.0 times the throughout of 


meme nrns!l rr) e, ee 


C. COSTS SCF OPERATING OM THE ARDAMET 
Perea tke casts for ocerating on tne network vee fInSe 
meyestiacate:, i[ieese= 29 Stet § the idea ef connecting all 
Semmens taliatinns to the netuork would he ecronibitive. 
Bemevets Once it «aS tetermined that a FIP coula be utilized 
mmr nayVIcCUsel Gasa wit other pases accessing that Host 
Cy means of less exoensive connectionss the cost looked 
meee r, Sut still hae a yer own - fsctor when mentioned. 
Poatinuedcd fevectieat ror s3aSs shawn that research being 
memmeeted aon the “icronreraramnranlie Ruilding Block conceot 
med cost Mie meescGmet aan vmstallatrion of the TIP. 320,000 
Memes? 7,710) and would hav> carabilities on the order of a 
most. ft was alsa datermined that tne overall initial cost 
meee naval Fase sucr as Naval Air Station Lemoore would be 


ao0rexinately S100, 000 usSIAg existina equioment. The 


cf} 


Memeo TONnthiv costs would he on the order of 9/400. 
mscusston aft how these Vou mss were achieved 18 In the 


Bemelow?oc Caraarack 


‘) 
e 


is want 1a) Costs 





fmeerters which were considered mn tne initial costs 
were the Vaca lat 1 on at the TTI? or MER at the bases the 


Mmimernase of Catnane Vay Tuhe (CT) terminals, anid orinter 


he 





devices: Tene fT Geo eo ete Commurers, (e.g. PDP 11/708). 
MeEmmeosts Used frre this curosse were taKxen yeh | Uelsircs Stenp! 
oct s 2a tas t at iatitoenm at the Naval Postgraduate School 
Smee erevy, Califernia and for G6S4 costs on eauinment in 
Mey yr ation Traininga Suso)ert Svstem (4ATSS) at NAS Lemoore, 
meer rornia. The Rio ecosts were estimated based on 
Mem atior receiver fram Solt, Reranek and NKewman which was 


“a” 


Anino tre raseoren on the “32 dJevelonment at the time of 


meeercr =r $+ftAis thesis. Costs for tne cerioheral devices 
Po ~ 1S, Nrinters, and ararhics terminals can soread 
Pere aA areat Pap s= SSependina on which models are desired, 
Memmeetunctiocrs are needed and to what svstem they are to be 
memmectec. 

CPTs witn traders (ohone connection canability) are 
agvertisezd retail EY 9 =apv stores for under 3700.00 each. 


MEET IC= 15 97 3 Car with the price oaid for the Lear 


Sememoer Awe 5S C¥TS used at NaS Lemoore. wos e wear t 1eullam 


=) 


mies cost ee ema ara are comoatible with ARPANET. 
Pemroxirately formy= veo feeminals of this mature are being 
Seem tn the Aviatiann Trainirg Srmoort Svstem (fATSS) at 
Lemoore. Be@oa there tae orices rise um to whatever the 
Muyer WeSsSiresS TO DAV. 

meme es, fOr Farid ¢coov outcut when CPT terminals are 
user, Peewise vary in mrice aver a areat ranae. The Naval 
Smear atiat> Scroo! 430 recently inrstalled a lakhoratoryv'-§ (for 
“se ery caniunctyan with tne ARPALET. Three Toa lawy 


Corcaration moral TlalP crinters and one Pray ta Decwriter 


{a 





TI mode} Pe operant oar vers jynstal led. Proniallvorinters 
Reve 3 Variarl>e raya rate af 0907 to PnND in five steos = and 
amen Uwiaital Sie er eshes Varianla DHnDaud rate cf 110 to 300 
in three stans. tCsectmgr evan, sO2ce2 Sorinters 1S in the very 
hroad neiannarrr>ad = of h3,9)090 ES es) AIO, and foc the 
meemwrpesr around 1,500. Tnere are several similar machines 
mo |6OCUthNe mee emer 4! smrice ranges. The orice seems to he a 
ummm! oF a> -3au4 rate, in $0 far as the ocorinters are 
@enmcerned, 

The oricss for the ceamouters ana maanetic tare were 
taken Meet toe cpsts cf the Piaital PDP i1/70 and Dec 
Maqtaoe TE lo. Memerpvee tor fhe E-fP 117/00 with O4K memory 
Mims scoroxinately 392,099. The Pec Mantanpe costs in the 
Memeo orhnood of F24,9709. “ISS Lewoorse had two RFL<«4s with Ab 
meqaoitr MaoGeaste sii cn wad cost Se Os That was in 


meet yan ts fre PCP 11770 trhey A liss Gi mieicine cpus ain the 


re) 
“+ 
r 

(t, 


@errent ¢ca3 eamouters alreadv exist at the naval 
Meets! tation at Lérnore and car he mane compatible with the 
mee ANE T v3 So rity a eo Bean s imme ngix = lists the 
merawares in existence at NAS Lemoore at the time of the 
meme arcn. 

memos toerimad 2k1isting Naraware, the initial TAS to luis wom 
meests Bae) 2 or tur hice (2h = hast. 63 terminal 
Geeracn+y) at “NAS La~saore coulda be as Tittle as $15,690. 


aa t mow 4 Peo eee toe finse Host interface, 512,500 


Moat oom ona ' 2951 for eschn two oort LTU 


we 
O 
D 


mere the softmar 


eard, An Mcrae cl reguire ) for @ach twa terminal oarts 


{oO 





Seems Fave ver, with all the activities on the hase that 
Me Ss) re 5 -eP an such a network, it would just about 
Be irperative to add ar ~inimun one more PDP Lee Oe Nath 
Eas ¢ mre 611 tial cost Homes —Fyse CoO Something in the 
Mmm ty of "199,990. (7) Fiaure e@ of Ancendix 8B conoares 
estimated east. i installina several] individual 


MEEEGoTmOULte@r Svstems with mnstallatian costs for an ARPANET 


Pel . 
Bee ecurrina Coasts 
Mim omemrims cos. s fOr fha system gre verv straight 
memwart. ev oaeiy S=stirate 1S made anc is based on the 


Peemeee ARK ORE T onaratina and maintenance costs aivided by 
moe total pe speote 1s sanq tiPs. For tne fiscal year 79 
mamerysca! vear 8&9 the astirate w 3s 567,496 per month. 
emmset 05 the ARPS IET with Larry Aveunin indicated that the 
meeemt 2°°54NF7T installations at the Navy lahoratories have 
Meeruaaina 312 the neyahhorhood of 65,400 oer month. As 
meme eant ror= nones are installen, the individua! recurring 
Meo cer node are drepnina. One henefit of the diligent 


Meme nance effort PRyxas heen an ooerational availability, on 


the networks, consistently in excess of 9° cercent. 


Pe ROTOCOLS OM ARPA YET 

Mertainm oraarams rave neen written in order to achieve 
Mepyyna dearees of usefulness within the ARPANET svsten. 
NOnee 3 rertuireneant was estadlished and a mrogram was 
Standaroizey to onmerate on the svster it was introduced as a 


mratocol. Prewecol > then gre methods where certain 





Roemer inwy oracetures trat are followed allow a user to 
mememae rich arester c~eqree of flexinility in his use of 
meme WNET 6 0comouters. The 4evelooment of protocols 18 an 
meer OFCOran,e, art as now faatures are seen to he needed, 
femeerteorotoco! 3s standeaedized and introduced. Bv building 
mmemmmOrotjocais towaras the conceots of the virtual terminal 
memeye can De uset anywhere in the systen., Followina is a 
Mmeceor six of tre roro fraguently used orotocols available 


a 


an tne Aw -3 i 


N4 


44) 


T svstem,. The Paes ARPANET Resources 
mememroox 3svailaole at fhe writina af this thesis listed ley 
Semarsate or ntocals. Vor 31] oratocols are found on every 
Seer in tne retwork. The AFPANET Sesources Handhook snould 
me consulted io GS Piste as of Wave aeemost Ss. nave whi enh 
mere ecao!s availabl=>. The latest issue 1s the February 1980 


BODY - 


be, moe pr ie | net 





Soom co°7menivy called telnet, this orotocal was 
Meemanes to crovide a means wharein 9 user could communicate 
MY SrTOUS ost conmouters ant also utilize other features 
Gee “aSt other than the Host whiecn ne initially loaged Oars 
memsemilriolexina »7f the termin3gl amona several remote jobs 
enanles the user ton have access to trultiole directories at 
Phe ss7ve or varieda Hosts and ce able to work all of them 
witnout Leowomeour Of Oe ortar toa working in another. 
Mere onaliv, the oratocel as written is uninue im two ways. 
41] Instructi2ms are entered into tne system by use of a 


mommaqt~-interareater, Thea commrand-interoreter only 





rergqaniz=s Piece Gams, <evaotrokes which it tunderstands. 
Reeser 1S untaniliar wits what 1$ next exoected he need 
only fyoe > GQuastion mark and the command-interoreter 
mmaemots fim, 

Commands wrhicn are tvoed into the svstem can ve used 
eeemer OS talk to the Hoa8t cannouter to wnich the tndividual 
Meee tC ina, of tney can 6b orders to a proaram at that 
most. Tne comnmsanis to the Host are those which can he 
Meee stood cy tfne corranoae-interoreter. Thase commandas-) are 
the ones used l@eteeoi na the CoANeECTIONS, aAivina orders “to 
Seem t sh Various soecific oroaram functions for that telnet 
sessio7t, or a1¢6¢Rnnnec¢tina. Jrce tnose commands have been 
Meyem, the user then 18 virtually able to operate on the 
Memermee Cost just as 1e 4as been on 4is initial Host. 

Memorcer {> telmet ta another Host the user has to 
Pe CHE Nane, voassword and account information for the 
Sempectory &F2 will use once the telnet connection is started. 
Mmesome instances it is vassionole to telnet, not loqin ana 
Memo ea} 17torrsation from another Host. Features such 
Semmes | ceaecks, status checks of the systemse determinina if 
Meet sit User 1S On another Host, etc. are included in the 
System. 

Poe aitirtian to tnS standard Goanect | an and 
Bepsconnection features the telnet erotocecl has also heen 
meen with other features to maxe it a more flexible tool. 
A Seeeoilitv nas haan aided so that 4 user can establish 


~ 


multipole Banunect Ons < ay o> en4 > multiolexina, several 





sirultaneous Posie meeGawem me Carried om. within this, the 
Mser affix2=s a nat] *o each connectinn mate and he can then, 
at will, ratrieyea eeooGerctilar “comnection with 2a 
Mretrieve.cormnectian.nare” comrana. Features have also heen 
mime sucnrn tnrat tne user can command tre connputer to keep 
Meteor 3)! nis Non-current caonnectians and notify him if 
Meee 1S Cutout activity cn anv of therm. Another feature is 
Rese en CN ratic freaquency scanners like CB radto onerators 
Moo) t+ Ootav. Tats feature uses a comnand enadling the user to 
Mave the coroduter watch Porn Sayer yyer  eOonnection .- and 
mumeomacr ically switch to that connection as it comes active. 
A final feature ta be mentioned ts the one which 
ananles 3 Jaa Some =4> 4 eae \Sivpaeerhkyveular Session at the 
meremyinal. mmeCcoT ams. the cormanga=-i1nteroreter to make a 
Beerescrinot at thea neqinnina of the session, the individual 
Meer tO have in his wsirectory at tne end of a session a 
BOO Y of every Ween Tyop=2=i om the terminal. I-hViS- ates 
Semeiiculiarlvy useful in a Situation where an tndividual might 
Semper O)|6tiS] 0 Cloths 6terninal in the active telecommunicatioans 
meme clinkina) ant rave a conv of the conversation when 
mmr ough. The teleconnunications mode will oe discussed in 
meme Jdetai!) later. However, to clarify the last comment, tt 
mmouid Ye ineren thst lzwactnage 1S sims lar to a teleohone 
memversation oetwaen tad ligial Py eta | Ss excent the 
conversation iS inout via fhe kevboard on the terminal. In 
Bee other resaects if is as reaaletime as 18s a teleohone 


momversatian. 


eo 





Pei SO ris “ta 3aNe others are all Mai! =-hanadliang 
mere ans which Toa ees sor fo ifornat,r file, send, 
meemeryve, etit anc in aeneral handle mail or messages. They 
were W2Sianet as an plectronic oostal svstem with no stamos, 
Meer OaGses or raetvpoina nt ness3aes which had been received 
Smee r> to he frarwarded, The netrail svstenr was made to be 


fast, 2fficiant ant in sone systens given a text editing 


memes lity. Pesaturtes 3ant ca»y.2ands are made availahle where 
Mees Ssr 6 6CCANDLCU ler farn nanv of ene fumetwoms | Suc. a6 
answerina, Of forwagtina of mail vith onlv aesingle 


kaystroke to ontain tre addressee, his addressr which letter 
[meee ing answere i or forwarded. Ly additional een nee are 
@esiret, they are, ant then tne naw messaace is forwarded, 
again aTth a Sinais <27'5' TiO Ke. In most cases the author 
Beemerienced wswhrile wusina various forms of the netmail 
motoco!l, the mrasgsaages arrived at destination in less tnan 
two $e2ro0nds. In tne event the Host where tre message is to 
he delivered is offeline, the system nas heen given a 
fe3gture wherein Tt saueuas all 31] and forwards it 
immnediatelv when Poe gtnar Host returns on-line. Al] 
Systems tne autrnor has used have a feature where the user 1S 
meer fied wien FOman ac in eho he has new mail awaiting 
Seeemaation. ~e is araditinanally notified, wnen runnina a 
Meerprerent orsat-col, if te has new mail uoon returning to the 
APE ANE T 


Pereewmtyye teystl of th os For mail wee | Cannot be 


(v 


Geliveread Cee nomadiressee directory 1s no lonaer active 





meer cost) 1 15 s=lacacd 17 the sender's cirectory under a 
Mmeermoraalivy larelen unsent.m3ail or a similar name. 
nesta = | of | arliruge 15 Aiven In how oarticular 
Ssyeeen7S 3re Teragen. In rost, a feature exists where the 
user Can erx4an7nine onrlv tne headers of the mail. The headers 
Meer orrasttes bits af information which list date of 
BeGeivot, server, surdiect and in most cases the lenath of the 
message. [ime tS Taqycer the wser can 6k1iO the longer 
Meesieaes when “2 165 snrrt of tine to read all of the mail. 
However, wien 3 TeSSsS3age 18 KFaeceived, tt 15S annotated with a 
Smet Showin? that it has not oFen read. when the message 
foe real, tos" “sy@eo! is graocced. In this way the user 1s 
sacle to call un beadears onlv, and see wrich messaanes are 
mime ati neo. ie ews >) | Une xXammed messages are also 


Memorted wher the user leas onto a svstenm. 


Seeeeeitie Iiransfer Frotoceal 

mie seas 1 1S TOre connonliv called, is exactly what 
the nanre inolies. Dims osewG it ten dS canmrmocacea! to enable 
Meemetrensfer of inforration osackagqes within the ARPANET 
Beeeeem. For nnst of the Hosts,p the user ts reauired to know 
Becrirectory name, Mas scwor! | oa Me eo U Mtn lim? OC Ma GoM. 
However, in sore an anonyrous loain is authorized or the 
Meeetemare 397 v5at is called a cublic access cdirectory and 
mere t ors "enquire ac access accountina information. 

Tha FIO fearire af the nat 16 to data transfer, what 


aord was to trea atom oy) 2 LnauUGtey. 1menoess OrOoOduCct On. 


Sema the asauthor’'s nine montrs of using the ARPANET, files 


ao 





emer resent iy neetey wrkich were In another directory, such 
Meme the “4Yacsachusetts Instituce af Technologqv. Ry use of 
the eg feature, ranse fle sceGoula Ce efransferred to Airs 
directory 3t oo warm It 1eo sciences IJnetitute at the 
memmversitv of Scuthern California at the rate of nominally 
Beeemii)iseconids oer sacket. In the majority of the cases 
aos oneant facet or tiles wrmich were enuivalent to forty 
or fifty tyne: Nanes in less than 3 minute or two. 
Fraquently ais Ss files would take as little as ten to 
fifteen secanas to 7° transterread. 

Tne commands to transfer the files are as simple as 
Byemma rhe aord "get", followed by the name of the file as 
Momexists wrer2e it 18 hHeina stored, and following that the 
Meee the usec wisnes to aive it in AIS directory of files. 
Meeers mOt 5 OTe =nAaY OPOtOCcol. [Werecacamility © a)so -exrsts 
to send a file as wall as tt. aet one. 

Meme aviest use of FIP most likely occurred during 
Mme atithor's initial stanes of learnina the ARPANET system. 
Serin= tocunantatian was naintained at the St aint Oma 
Peaesearcnr institute GSP Ls. Thus, when information was 
Mere d on 39 Stibiect unfamiliar to the author, it was stmole 
momer iP ty SRT, get the desired cocumentattion, and transfer 
Mecack to De stidiet wnen tine cermitted. 

meme ociecetives of -FIl-= were found by the author to 
Mewye been ret. Those orjectrives were 1) to promote sharing 
Mmeerales (corouter oroarams and/or data), e¢) to encourage 


meairect or ireolicit (C€via oroarams) use of remote comouters, 





Semeeersric!a 2 user frot variations in file storage systems 
anona masts, ane it) BQmEtnONS’ ef sedate  creliahliv “and 
meme ventiv,fion) ST was found to meet the needs of the 
metwork uSer, ranqarijless from wich tyre facility he was 


mor<inn. 


a meeatirce Sharina Executive 





Mrovecesource S7Srino Executive (RSEXEC) is a3 multi- 
Memmemcer executive oroodran. MEmOrovigdes am fenvironmment im 
Meme tne ranse of nanny features found on a single Host 


Fime-sharina eee ane Swmemae 1 beyond the coundcapies si a 


n 


meme Ost to enconmc3ss many Hosts on the ARPANET. Lisi) Jou 
Mert iea «6 f €6this «thesis, PSEXEC includes facilities for 
fmmer=—rost user-user interaction for manaaing "“multi-Host” 
Me emoectorios and for controlling multiole “jobs” on 
several Hosts. Psat leon, tne RoexXEl, Serves as A command 
Mmemeace internreter for TIP users. (I1} 


Ene Meo XP eC” Great oc.) 


Ww 
a 
v 


PeGaeos t76 hast way to -m 
more easily svunderstoad rs Foe Cine oie | user 1S to 
Meee rio2 sore xf the cnrrancds. Comoarina what they do in 
meee ion to wnat ace Sim SaGeeCOrGmanas “for the normal 
Meemtive level do should ake the function of the RSEXEC 
eearer. Mosler e are thirtv=nine different commands 
Memes ole in the &S=%EC orotaocol. They are all effective 
amet ire after fro user tvoes "RSESeEG’ at) thesinorma! 
Mumeys feyel ance until the 'GILT' is tyoed in the RSEXEC 
level. 


Memorevioguscly rentioned, the thin command mormally 


ear 
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allows 


anv onn7line 


command all 
Seuser ar t 
at Host T 


ae commanc 


eorriazte r 


mera olished 
user tyces 
"escace' «A 


eromntcs to 


San 


myee Ch> co 


emecks the 


= 


1OnS. T f 


he nesires 
used. ay 
determine 7 
Servers 


at! 


moemnanis. oe 


mimrchy *nre y 
s nlest 
The 


established 


farious SV 
masivicual 


meeethe svst 


user See et rGeTe | ecommunmicate real-time with 


al 


Haeir at fhe sane WoS th. ie Poe AEC tinas same 


ows (Ch Se Une cdom oUt Ve 35 mot restricted to 


no PVicmn ae) fee author is toagced in 


eo Teast eOmile iGrto user fOCCK at Host ISTE 


’ Mee fray Fr OoGEn (at dost) ISIE followed bv a 


(fi 


eruRN (<ecr>). The folrecorrunications linc eS 


hatwean Kojats, Tn thea examole the 


cL 


preceding 


tn Gaeitaiizedanaers™s followea Ey a strike of the 


ib 


vas then rFyces the lower case 


Coa] 


= 


wearily, - Sebo loased ifm at one Host a user can 


mice Omit at Site) ROASTNAVYE <cr>, 


and the system 


Bterop rest listed as POS Nae for al] active 


weer soes ASt Wasow at wRHicn site the 1ineividual 


meen t act 1S lagged inte, the WHERE commana 1S 


POUCS “<cr-> 


a 


Cveine (is user) tne user can 


mee a pas any active jors at 9 site with RSEXEC 


For thea narnal executive level these same 


PEN Nae 


Ceeiere Sia tar fUNCEIONAS, SUE only at the Host at 


Moc Miaases 1a at “what -f ime. 


ser 


mae cot ats 


Netaorke Status or NETSTAT is 8a orotoco!l that was 


to al lass fe isc ee Oomaetermine the status ‘of 


Seo fligqcrions. To use the Precoce| the 


ryoes S°FSTAT wrkien olaces him 1n a lower level 


em, PP pee ris Several commanas are available to 





reer tan AS’ sr rIne suEern thinas 3s tee status of sites and 
Memeo fr 1ONns, the status of all sites, the status on Hosts 
aniv, mS oa ees mot atl coOnmmectinons etcetera. Pree | oan |i 


Vmeosoi Vveresttire wreere the user can ask (“for 


(vy 


AISO has 
Meer or Verh ose reanouts on the oarticular ttem for which 
Mme INauIerIn’? aogqut the status. 

Cormrmanis are also availarle for more SOeC We We 
Beauiries. Teo eae lenis * ne ao1litv to get Hest reagaouts 
meee S2yther Aecinal rurrears of Crow TOSES. TOR owl th Goocta! 
number meaogours sf “ests. EvErecorcs3aogioo orc GlFiC the user 
Memegsm acle tn ascertain status of particular connections 
Memes, CONNS=c*t ions relative to soaecific jobs*r, connections 
meeeeesoecific rvte sizes, cannections act SOeCC ING 
memetyoewriters, atcetera. 

PE mwas found that few members of tne classes that 
Memmecaken tre GFPINET course (Wane-nachine Interaction) used 
Mme sme TSTAT orntneol. More frequently they used the Seon 
Smertocs! which 15 “eserjhed rexct. 

tone mesreor of 5rue¢ 

memo stem otratius or SYSTAT orotoco! is for use on 
ame radivictual BoC Geaeaekecnime the status of a oarticuler 
Meee dual (tone cv tynina SYSTAT JSERNAME<cr>), or for 
Sererminina tro stratus of Bee GUrfeEMt jobs OM that Rost 
(aqone ny tvoina eee The user 7s then given 
information af arate, tins, numher of user johs and number of 


Meeteetor jons, ant rhea load average at that time. That 1s 


melo wea “y a Iist af eacn tndividual jobs hy Job nunher, 





meet yoawritser niunher, uSer mame, 3n4 Program he 1S runnina. 
moe che event a fF rno Tar7"er ¢cnmmand entry, that same 
mmeormaticon for the inzividual reauested 1s furnished. 
Mmberoawean tryore at] other orotecols available on the 
meiem if 1S not felt fhat it would he of any benefit to the 
memento UNderstanyd tnen for ourooses of this thesis. 
However, fo weet  SuUieSectionm «w1!1l discuss some other 
Meer es 3297 Ccaoanilities found on the ARPAMNET during the 


menor’ 5 Se Pras ato maaGeGOns)oerea Orotoco!s as such 


iy 


and are thneretore listed under 4a arneral feature section. 


Mot I- RAL FEATURES 

TAere are many features whith are not considered as 
Mec ee ts as tne oaorotacols, out that are frequently found 
Seeman lie at the executive level of nany of the Hosts. Some 
of the jitars alrost saen necessities while others would have 
meee Cconsi‘ieret frills or nice-to-haves. The following 


sections Mit —tim="—Ince1 ss a few Of the features the author 


1D 


meer COnsSIitered functional or interestinar and those which 
mave coeen frequentliv utilizen. 
1. aime li mtcemasti0on 
Sen diviem = %y1rectory at ome of the Hosts, the 


Mm~mmeormety rectory cf files is usually named in a format which 


is sry Vow to the fol low lnar 
mee oP Lev ave EXTENSION. VERSTON. ine USERNAME 15 the 
Memeerse) 197 CANIUNCtI9OM with 3 articular directorv. The 
RT ENAVE ann FYTFAUSt nh are assicned tv the user when 


Mmerating files ari can he anv Some amot nen of letters and 





eee I) TCO CUE her y=mine characters for each. The VERSION 
Memeereimturtcec ant 15 assianed increnentallyvy to that oarticular 
Mmmper eacn fire it 315 written or rewritten beginning with Il. 
Memmayste)] 3992S 759t Tirror the <USFRPMAME> of the file as rats 
assures the airecterv aestreda 1S tnat of the username 
mma zed at locin to the svsten, 

Beem 8OSst rMeintsins on-tine documentation of the 
Mmmmes «=OFOarars any oratocols that are available at that 
Semi cular site. PD oS ewersetonyye mat unexpectedly, +s calles 
Reo eNTAT[O >, 1eNCe, to aet a listing of what subjects 
meron hine an inrivi-tual WS er cena as K Boge sou OGY at 6 -Or 
Bee PUR Y<NOCUNESTATTU"> and he is then able to review the 
meeeect’s OF All the ornv-line infornation available at that 
Host. “gee ise amen | eh aa> 4 user can FIF files from that 
Meee GrOory or sinalv srintout the file on a hard copy device 
eoerrequirat. 

es sy se, Fhe S42PLNET maintains one-line Lat Onmat 1 Om 
Muoteamford xss5earch Institute In a directory with the name 
Meet (5 >., Tt 18S accessible to users netwide. In the same 
Meerectnry are files of all workina/ooint ocaoers that have 
Meters? ten arout ana far tre network since 7 Aoril 1969 
mmortivy after its inceotion. 

Pee iext Ej ring 
Altnourtn nastr APPANET tasers refer to the proaram as 

meek od1tor, Veo ter= comnen to fhe business world is word 
Orncessor. Tnere are several text editors availatnle on the 


System, One near ay oy, find tre ane Gombpatihie to AIS 


3] 





Semmeeent ant fo nis ON Ilikina and then use it. The editor 
Meera tialiyvy was the XEP (experimental editor). Tt has 
memmmmamas which enahtie the user to creates, aomend, tmsert and 
adjust tex ft [Vive we d1cOr, then Save 1 tn a file in his 
Beeeectorvy. There are fornattina and otitout modes available 
mmpch alloy Means ec oes hlant and tert  1ustification of 
mae text rarnins, amntions of eoguvore Or. simagle  sonacina,s 
Memes scneTres for letterinn the individual pages, adding 
Headers on each naner etc. 

Tho ¥EM prosranm also has a feature where the user 
fom comcoses ews SiG oO AS (he c€ontents of a message or 
Petter, tnean aron to 43 lewer fork Ce.qg. a lower level of the 


network) in the wi le invoking a messaqe sending: 


Ww 
< 
Pf 
— 

D 

3 


Memmaoriity 32s dyescrirneaa in Netmail. It 1s equally possible 
memetavoke tne XE fram the “Netrail orotocol. 
wee vyoan TOrS powerful eagatitor at some Bost S 1S one 


eaitec weG Tt 1 TOGe Cone Sort nan theme) im Phot 1 


oO 


Semows The Sstrrinnina tracether of multtole commands, followed 
DY the execute character, and several onerations are then 
Memerormes from one antrv.e. “Yith the XEN only one oneration 
Memmoernmissiole ar a time. 

Teno sGi agatha r the autmor had “the oonportunity to 
Meme with was the “EN (for new editor) which 18 running on 
Mmemyrs Host in a YNTX svsren, Ga eee n this thesis was 
COMOOSe 141, anired, Porat tead asa sOurmaut from an Ann Aroor 
meeminal usina tre +FDO and NPOFF oroarams. Tne UNIX system 


MENtTIONAd coerates with tne 'C' oragranmina lanquaade. C was 





Pecan 3!) }v Seagyanes tar and rmolemented on tne UNIX 
Reemeevoimaa  systar on the DEC PNP-11, cy Dennis kitchie. The 
MED proaran, In arntition to the recular keyboard characters, 
Semomearfrcae <eve for rovina 3a cursor. Tne cursor defines the 
Mmemmeyon for al} functions which are ocerformed on the CRT 
screen. mei fs text can he ocened or closed. In 
@iemer words. 1 Src seeeaeoires to Insert extra text or an 
MEEGi 4! C3C3IFAw2 IN existing naterial, the anen function 
Memleeea ts tTuUlticlse Flank lines hetween text. The remaining 
text fem aciustes! accorcdinaly. Theasnew information 1s then 


Pymoed intc the tclan« area. [seeroou many blank lines have 


Mmmeerouros, the close function elirinates those lines and 


i 
m 
‘D 
i 


memset S rPeTainina tert, Tte™s such as oaraaraons or whole 
emaoters ean et jetera  tCrOFr. One - position in the 
BanuSscricr and wserted = § at anotner. Tf desired, the 
Mmmatioyn car even transfer sections from one file to 
emother. Mimdows Gam Be ones=ed in the ocrimarv file and 
emotner meres neagagt In frase which tnformation can be read, 
Ses niftes. ma Aenea tan) | tty mersts either by cursor 


Merinition on ry 2 Wiles) pie Homes t pina desired. Strike over 


Maoarility exists for ehanscine GVO 1 ne errors, olus 
enaracters can he inserted or deleted, ea the text 
Mepeomatics!Ilv onens or closes tne entire string o f 


Mmmarpacters tn fustify tne as3crinn oerformnea. [2] 
Sager ts eesti r or had Fean excosea to the text editing 
Mmeoanility or ARPA'ET, no further term oacvers were written 


mememany, correctei ana then tyoed. “here tae author haa 
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mee vyicous! v ee Peeper o econcose, ecit and tvoe a smooth 


hal 


Mmmyve of A fFeMNort, Fhe text ecitor enaclied a reoort oO f the 
Beeemreaat anit Content t5 be tyned smnootn in one and ~a half 
davS. An assesstert, by the author, of the aca) | it yet e 
Ooutcut SMOOtTN OaDAarvark oy means of a text editor, as 
mereose? to even an electric tynoewriter, indicates that ogne 
Meee tary Of yooTran can oreduce as tuch In a Given pertod as 
feree other eszallvy cacarnle sacret3ries or veomen. 

mere ao 8 eavslustion stanacoint, one of the most 
heneficial foatures 1S for the ranacer who 16 a mediocre 
Seems FS 2Di2 fo outout snooth coov in less time than it 
meme. take to Fave fhe sane Infortration written ov hand and 
mmem tyoen sronrr. Tr one instarcer, the author comoosea anna 
outcut paeesooth visit remuest on the APPANET in an hours 
mire . [mreretipst was Tiven to 3 Secretary to he tyced in 
the mess ad Tanner, S=Causcnmo mewor<lOags and typing 
requirenents the request wss delaved over two months in 
Mmayinga thre nificea. Thus, tre text editor enables much 
Oanrerwork to ne crocessed bv the manager in less time than 
Mmermal and witout use of a secretarv. 

Pee o> | | 

Soe ll oroarars are available on most of the Hosts 
mitim wnicr the author as ooerated. ites oa Proanman 
@esiane 1’ tx read text files ann check them for correctness 
Seeesmellino. bcemseowtiom fo thre soel lina check, the oroaram 
Mmmovides 32 neans far correctina words enon Pt ENTAkS sre 


mressoellen, Pam oreooraTr vas oriaqinally written ov Raloh E. 
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Sem at tr anford 'iniyersitv ana has oeen 30fusted for the 
eee mS AN whicry if 15 Onerating at this time. 

moer roost 's snell Sroaram eperates Salen yy 
different, hut essentially all Vaveu soa eloara= Cictronery 
Mee UD words). Diente aOmtaliemaje Of ODeraAtion the user 
invokes the soell oranram, 15 asked if he desires to auaqment 
mmemmorpe tionary ant then is allowea to i inout a oarticular 
Pile for the Seeteevac Cee. S11 words the scel) proaram 
mmeseemoot FeCcoguniz>e are duroed into a sefrarate file Lor 
Mmusoectf ion. [here are procedures where if a misspelled wora 
156 locaten bv tne orocrar it queries the user. The user can 
Beem yrorornr tn> crooram that the word is in fact misscelled. 
mom that ocint or, anviwne. the  Oroaran finds the same 
missoelled wort, Mawisostronatica!lyreorrected. Of course 
Mem rocray 41559 rejrctrs wores that Spe oenomumat cr due to 
Memoaranhica!’) errors. 

The usar sas ore otner MOG mE amt Om t TOM > Me VGan 
mayo<e Yyarvinr Yermrees af accuracv. Piece 1 se Gomme hy the 
mm@m@eran striccsina otf orefixes and suffixes and then looking 
Beom!iv tne root word. lt reduces ts] running time but also 
mens tm the nossibilitv tor nore errors in the final 
Meeoduct.({i/7! 


a. PPA 1c Ss 





Piao ame —soyveral arachics oroarams on the ARPANET. 
emer os fySe4 jn srecificaliv with a orogram, such as WES (a 
Meaning rAagSs!1), and LAEONMEP Canescrined elsewhere Vat ms 


mimesis). Tre ane gnragnhrics oraaram on ARPAMET tne author was 





emieree ss GC «35 Leve|] 2 Greohicsr more cammanliy callea GLe, 
which is at Woeemeeboeet3so%. GlLe 1S Gesiagned as a device- 
memempen went crachics svsten for use in the command and 
momt ro | aAnviranmrent. eG has EhemrecaGany) ity fo 9 do 
MEME SONIC and Nitw-man Jdisolays. The design allows Our 
Mmemeuse On sre3ativ varvira terminals and permits use on 
Merrents which to not SUOleG nec or Or » ShaGg ipa, OF mu lihie le 
device facut. ieee Mit it =an Pauli PY weGaoaoiiilis ty». t hie 
Mec ation Orsviranm is able to cetermine the characteristics 
Geet D9Isclav device ta which if 15 cannected. That allows 
Meeeettu'}est ise af 4 SIiven rermingal. 

leon toll onima corstructs are provided for wn 
the GL2 mraonics eee 


Sea! }Sso tae and hreavring a connection 
eee one desired disolav device. 


“—mmracathamy 4A Srapanics outout area of a 
mae tied asesct Fatio on the disolay 
Pey vce, Vlewiamh sur tac=. 


See yying a wiewrort (sunarea within 
memes I aecatey area of the disclay 
Stirtface) and user coordinate system to 
Prmeeeieeoa ta fhat viewoort. 


Sieeating, M2=raiang,s, aestrovina,ry disolaving 
Hpeeraagina Nanend seyrents. 


SEemeTatina Cragrics entities such as lines, 
petcmtext, secS, and shaded ocolyaqons and 
Secrors-. 

Meret Tod o1solayv characteristics of 
Sane s 2) Samant s (2.9.7, Intemsitv, color, 
awit ace ant Shatips carameters). 

eAcceotrina aiata fran the terminal. 


~Potrpoyimag Cevice/svstem status intormation. 


“Sending 3°79 receivirna tsevicetsoecific 





@eceare. { 3! 
% meer y 3s) 3ovstea, 
rn 


“errast costs An Sremive | Svs ham is estasilusnied 


) 


mere; 98 user's on-line, cisk stored files are removed to 
Meee storaqe 1f tney have not heen active for one months 
m7 7e. memset oocss of the archive is twofold 1) it erovides 
meets ee™ with 4 larre, ftona=term storage cananility and 2) 
Wf Oreviaes the svstam with go nechanism for freetina on-line 
storage. Ty 31%3 ifrtial incectian the proarar needs human 
moerarors a¢- the test ro anter and retrieve files as 
requires. ‘towever, the ultimate coal 1S to eventually go to 
Meetully automatic syster. Presenrtiy, if tne file nas not 
heen used for tne scacitied tine the ooerator will QuUtTDUE 
Meee trie antc ta0ss) (2). The tapes each have address 
Meererens, and trsse atdrasses are trhen listed, with the 
Memeo f the file archived, onto the users file called 
Meet ve OLPeCTory, Veo pirou late |) le? VS Stored -on: Gdisk 
emmmeeser's anortral on-l1in® anirectory. [ae this memhod, the 
System onw~linre= storace 18 areativ enhancea ana the user 1S 
nor Mmrmrt=s AS fo atrount of total file storage available. 
Meer Oarticular file is renuired from the archives, Vek 
msiua!|v romeerseck 8 8 60OONnS=Ine Suwa thnin fifteen mninutes of the 
MoS’ FTO Che o0eratar. 

Tm insStarces where the user desires to have ae fite 
meemrved without waitina for tne month's deagd time he can 
[eon e ComTants to the onmerstor. These Imoraate. that the 


frie Peo oa Parag vye] Tron disk at tne next dumn. TR dumos 





Memeeeoys! §36«6©6f5f 02 6f iss From aAisk to tape, are normally 
Meme orred or¢2 2a4ch week, myu~somcenrves to free more disk 
Memeo tror trie user who 18 nornally limited to ae snecified 
mumoer Of cares otf active staradce. 
O.< macnn 

Tre lime i732 feature 1s 3 real-time 
merecormunicatians ashame Ss an the Aetwork. Depending 
moeememer the user 1S at the nerng) executive level Oe the 


Bor x 


ee 


fume! NS Can Jin to ofher users at his Host or at a 
Beeee ant ‘iost. Piemeoro amass 2K (ro) “AME <er>, and the 
Boereuter wi) Vee eMC ONANeCt1OCS Geauqired to  oermit 
Meme’. | | =6IN ONneP Host the cormrand is TALK instead of LINK. 
mem tne ayn foagrirea, an Individual experiencina any 
Mememercuity with a na3artictular feature can cet assistance from 
anv er oe rc eee yt 1S. On! AS. Ayeninawmtnat 1S tyoed on 
ome Cerninal mem eGnoean On the other. pene tiie ial ly 
Meereyn? to 152° the ARPAMET, 9 Student can be at home on AIS 
Reema sat and link t5 the Instructor for assistance. The 
Bmsecructor iy aS fhe reocui rea CorTands te perform the 
desire? action ana the student is able to ooserve each steo 
Meme) 6c OeNns. 6 64s) (if 6turned outs, the sttigents at fiPS were 
assianed terminals that GU Gous Qn War agowecocy , and that 
Bemonstratian ceula te saved. In the event the student is 
Memeoa 2 CFT tvno terminal, tne student can invoKe the 
Byaescrict foo style feature manrtioned oreviously. Upon 
Tinkina Poonam minas a fy} le of the Ffransection. 


Ss eo! 3 2e exoacted, there were times a user did 
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Semsesir® §2 co Aistyrhedt er interrunoted. For those times 
Mreewes COss1n!12 to refisise linx<s and/or advice from another 
msot . et At feature nat heen selected, the terminal 
soundec 2a ser7165 of Six FONeS when Someone attenoted to link 
Meet CF errrinal, aut 70 %$interruotion of the orogram in 
MaeoGess Ooccirre4. or the same time, a messaqe was 
Bur omatically Sant Cee “mie ryicia! atremoting the link. 
Rete co ATYI1se"™ Foaat the link had heen refused and m31 | 


Meme sce sont to the indivirtual instead. 
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arrmiel BAe sBegoe! ae pend ca silly 


ren r= @eF O86 "0 7 | Joa eurseints ae 






s? yor eo eeivi-e ~ethne: 
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c : ans “Se “ne }4aarteen ent or 
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Sa 
‘ ; @2 , ©&@ p = 2 4 j a sel | ov sero eer 


ete Ss Fen) bout y ihre eay 0} 


ieee Ge) TANS 

Tre aes cat! ons for WRPANE T ua the eel Geaitey 
astablishment are ittee a soimly hy the user Ss tmagqination. 
MewewisGsiOM «ith renmsers of the Hftlaval PostaGraaquate School 
meet y «oO Save uset ARKPAMET for some time revealed, that 
for the vast najyoritv, they learned sometning new each time 
Mmemeweeewere on the svstam. Git Enq AaPpomoximately ece=ce> 
Students cer class wo naadt comoleted tke “an="tachine 
Meese tien class fan introduction to the ARPANET), 100 
Memeem: ret3inen their terrirals until thev araduategd. Ort 
Phose, FO sercent or better claired they used the terninal 
momenve wane of tne students exrecsed to tne ARPANET via the 
Meme aGnine I[rteractian class were able tao do continutng 
work for AFP 6 Stor —aqraqdiat ion, and stated that that 
meee rlityvy was aievaluable to tkheir daily work in their 
Seema! piliet. “Wovever, testimonials alone an not show 
Meese 's 3 valyeo Mem the ry lt tory . faet pat Waaht, the next 
Meerom 1S Co Aiscuss the aoolications of the ARPANET In 
three egw S 6 Picse will he a discussion of general 
Meme ations of the network imrotncels as they could he 
acolied tae) Vavetoe-day naval G5 Somme Seratron “aged 


Savrremacolieations as determined 


t) 


Sooeraticns. S2=cond, the 3 
emma vy=Stiaqating YAS temoare tenant activify operations wil] 
me discuss. im that supnpsection, assessment OF man-hours 


reouireda fac Cartes o foaGcmeyT lo me oresented, and soecific 


Mm—mmaas tnat coulda b= shownr are illustrated. Here the point 


da 





Sees tO fe Stressed!) Tat rarshour Savinas voes not tndicate 
mena anyone. Nome scuit yaa ana retention croblems in ene 
Navy memes 3 St , reat 1S imperative that managers pAave hetter 
Semmes fO Coerforem 311 39D Pequtirements that contribute to 
meeommess. “iscussian of those metnons 18 meant to indicate 
Mmemeaorlitv to setter oerforr 94 for Witton fewer peocle. 
fara, [Ete coction JSsSerioina special on-line 3ids which 
Pemmema ready o2en revelored 1s oresentad. The last section 
15 rot i wmclusive nut tiscuss2s soecital aids that were 
Mees y «Fre author) 6Uwhile)= at NPS and showed naval 


memrrrc ation. 


See EMAL APPL EICATINS 


[eee TA 720° SEEP 





Meese che sroatocols Aad to fhe exarined and a value 
given tro e3Cr, it ES tnes AEM Ss aoo lms on fe arant the 


Siea-ility t aA oreo a oul a Pave to te sinaliec out ae 


Y 


Pemmmome = TM DSt Valu3shle In maxina the ARSCANET different from 
mermer COomouter systems. ie Ss thet Scec val feature, wy Ven 
Memonstrates that saveral rinicorouter systems hy themselves 
Mmmeecanm rot satisfactorily achieve all that is needed to 
Meme y Ct ¢t9 cornruterizet datadvdase manacerent,r and more 
mroortant)v Cog, intuit? v fe command, Gonur oe. and 
Somnunications. 

(Meemetest Sr2ag unten care to rind for the use of 
Meet rans?{2r was in the nanagement of individual's military 
mecorcs. ieeayveraace senlistso man 16 transferred every four 


years ance memo ins the fleet. Paroremethat he 11s 





Cee errs) frais recruit trainings to an A Schoal (soecialty 


memainien) » an) LIC ON Game letion Of 4 Senco MO ar leet 
Semen ess Ayiatinn “aintenance Proaranr (FRAMP), Then he 
aoes memes STUFORrCN Of ooeratinga unit. “ith each move the 


Meeevistdal e¢1tnrner oehrvsically carries his records or has them 
Semper to fhe nest successive conmand. The recorags involved 
memmeaiiy consist of aya service macora, medica] record, 


a, ie 1 eno beGcer@n an Day record. The same 


5 
oe) 
| 


dental 
recoras are aoolicapnle for officers, with the added ooint 
enat most ot icers transfer every two to two and onerhal f 
meee NO official data could he aathered on the number of 
Mmemerds whith are lost. DISCUSSION with personnelmen, 
Besoursina clerxs, corasren and the traininqg yeonen all 
Metal ivy oronuced the sane resoonse,s, “Too many!" Furtner 
Meas tvon indicates that an estimate of two or three single 
mecor’, iemses cer unit rer vear was not imaccurate. 
fmeemauth that ey ist 1G >) )y i cumomevenrtc liacntlyoumover  ~0.25 
percent it §5 srill far tao much whan it jis considered that 
Memmenot the data cannot *e reconstructed in certain records. 
Thus, meee AF Cacarglity were availarhlhe at al! naval 
Meer ytriesr or at least the raior facility when more than 
Mracyil!itv «3S located in the same aeoaraodhic proximity, 
Memmeerecors transfers could be handled via FIP. The added 
feature of Gast eGamaoe rl tty woulda. .be a savings of man=hours 
where tne sare data is StareaG sien “eormouters mn Both 


Meeations. [ha wey lise Gate t= secommancger COUIG ascertain 


Seeagct iy what trainina the man has received, what Gey be) he 





meemey and how it will affect the unit's readiness if it is 
Meteachieved, Selo wmv ot GanpoS achieveq without waiting 
Mame 12 FScor 3s are hand carriea ty the indivicual. 
Anather area of aeneral aonlication envisioned for 
Mmmeeetata transfer feature iS in distribution of the myriad 
Meme iytarvy instructions. Laem anGgunt sso eset) Te. snd =momney 
soent zach year py all Prewetiavy S “Amsiviaqual units in 
memeetenance af instruction files 18 tantanount to 41) the 
other admi7istrative requiremants. Commander william 
Meera |, Pead of the Navv's oacrerwork control Of Piece, 
meee there are aginost $6500 Chief of Naval Qoerations (CNO) 
Memeructions ant a massive effort 1S underway to oare those 
Own » Memman 8 ssserf toa oanerWwor’k, six fleet units are 
Peeteemtcivy workina wits ‘word orocessors’ to aid in reducing 
mime Da0CerNor<« croolter. Commnanger Pasenall] stated that a 
Memeencorocessor ir the CO's mailrocr had saved $590,000 
mere ly.{15) Msmectlon sof anv Unit ’s iumstruction file wil] 
Memes) the cascacina effect ene instruction at Secretary of 
mmemavy (SEC 344) or ChU level nas on the system. Almost to 
Meemeuini tc, each office in tre descendira chain of cammand 
references tne nichar loa S hice: Orc in OMe wwe tren, stents 
Meet arolify what was said at the kigher echelon. By 
Peet ire tn> sgauadron=-level unit is in a cosition to act on 
Mapes CY CUOor C2. instructions there are normally no Jess 
eran rinpes ae Cieot ner aro) tfyina instructions. As each 
Memes ates ani nailed it slows gown the orncess of the 


rowest firey & heing toe sGtoacliySsm tne Sroaram required. 
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meme f £es= layels af distribufion are counted for each 
mast ruction, Ae owre yun Tes ¢t likely determine that one 
Meeeruction at the hAinrhest Administrative level generates 
Mme Use ofr at least a truckload of paper. Mith the ARPAMET, 
Mmemeinstructior-s can ne loft on-line for access ob6v the 
general user. ar someurGeamuly CGOnNe WIth cgoctumentation and 
meee! Sykten orint oaners fof  tme  APPANET users. The 
meervrdtial then Fas tne alternative af scannina anv document 
Meera e fOr 4135 innmertdiatfe neens, or transferrina it to nis 
eccount wnere neezed on 3a routine hasis. 

Mecourse Fhe intanaiole benefit from having = Ehe 
Bere@a@etlity *or daata transfer has heen the ‘immediate' 
acquisition «nt data wnen needed, Nec VY 1 gic) | does not 
meave to finnt for an AUTAVO™ teleohore line, to reach a 
Meese, WH 7S NOt 17 1S Office, wron 18 the only one that 


Mammeme 3aS<°3 to nail a cocv af some document that was needed 





[ere nsS 70 vay to determine how ruch time could be 
Meee CY «60USING) 6 6tne0—6lCUARPANFT Netmail protocols for mail as 
Memos? tO usSIinAa the LU. S&S. Postal System. Additionally, the 
authear hed nn method ta determine how much 18 Spent each 
Mery Im the ornstal systenm, carrvina and deliverina franked 
agqoverntrent Mail. mG tom out the nine months of usING the 
AROAMET, tha one jitam that was checked cailv, without fail, 
meee Fhe wser mail. oe on terncerary duty assianments (TAN) 


Mmeye trom the “sayval MPostarantiate School tne autnor was able 


ny 





Gemeremsin 20reast af ahat was taking olace at tne school via 
mae n>)! system. wig ce 55S 10+ assignments were even 
completen arile Pi wea ma? led via the system to the 
meee ructor. Tine for ayen lenatnv mail to. be sent was 
momyealiv unnrer five saconds. 

mem In twastrances where am indivicual has not had 
meaurle ohtairinga an autavon teleonone connection, or the 
Semmens OQartvy nas terrorarily been out of fipearott) Ce,ae much 
Memes Soent callina, neina oreemotegs, and recallina. With 
mmemmay! svstenr, tt is sitmoly a matter of siftina down at a 
memes! 17 $ne wrorninns, tyminae the messages for the day and 
femeryosn tren. [servrbysimess 15 as Usual until later in the 
aav whan the network is again checked for responses or new 
mail. Beene stiac featiire is that 9 record 18 also available 
usIna tne mail, «&heraas tne telenhone sometimes leaves doubt 
mummpmemewat Sscecifically 4as heen said two or three days 
mmeeviousiv. 

MelaEct tT] Aagve items certainly have aonlication 
RELL eToaare ar anv other naval facility. Each unit on a 
Naval installatian routinally sends several memorandums per 
WEEK. Tna eee T | System could greatly shorten the 
meme for a2livery of those memorandums. Combine that with 
Mmemecas0anilitv ta dao text editina in the mail shell and 
Mem tine can also oe reduced. “any the time this author 
Mes an Adrinistrative Officer watchina the new veoman 
Meetart sirole remorandurs because of tycing errors. 


Bae MOT eo~wOren Vv occurrence wnere the mad | System 


45S 





mould Nave Deer a Great assistance was over a letter of 
Seem 107 6(LS) sent trom 3 carrier airwinea commander's 
meet 6|6tDlCUFlCUSGUATrOCN. Pyeerbet? o- bAtmmReen expected and when 
Meee ot arrive a onrane call was nade fror the squadron to 
the Seam * . Time wGewmer was obvicus, the letter of 
Pmemuetiom was marile9 and the staff askea the squadron to 
wait Meet A CC CUCIian Of 6mmre)6daMs. After that two davs 
Seer ca'| tx tre staff was mace. The staff teco aareed 
Meee Fe LT 6Uwas Fanelessivy lost and agreed to rail a new 
meay traf tay. Fave evs loiter Ce omESeCCOMOMECOGY ~ Arrived. 
Total dae]ayv Peaneee start maAriljind of the wi wrst cocy wmtw | 
Meeeror aor the secnr~ cocy ov the snuaadron was twelve days. 


Had they NaC access ro the ARPANET mail system the LOT 


> 


Reel y ~rU!sS not rays reen Inst to rerain wd tious ta any 


vw) 


eAng Peamse ttt ai “voula “nave “woacen mo more than 


Q 


event, a 
Pewee TINUtes toral to delivery. The wWesult wna the instance 
Mmmemoewas That the snuadron without the LOT bad to an to its 
Meee SIUAITON ard xearaxvr a cooy of a rather Jlarae document 
memeor de>) «6tN lUhave 345 Clanainga complated on time, Time ana 
Mmemeyewer2> 79t7 waster. aAdziticnally, less thar effective 
meme was Allowed tar the plannina of a readiness measuring 
deolavrenr. 

mecreseer a>! =a jin tte whcte wrilitary orqanization 
Reo ofeP° 5 saturated communications systen for messaaqe 
Mea rfic. inom so Mut 1709 wn te Ost nas heen =O inoose 
mooi 7, A oroceture which essentially stoo0s routine 


memmry st rarive rr3f fic fran kheina sent. if ARPANET were 
F 
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Doeerocoraredy iinrtgq nava! installations Ht would Serve to 
Auqnent the alreaitv over used naval telecommunications 
Byste™ ant? -anruli still offer a means for transmitting 
Mmemeoohi?e., routine atiministrative message traffic during 
times ahen eet He auld: he Imoosedt. A second oenefit 
momeademe that tne network trail woulda arrive much faster than 
Seeman r=9t Foutine categarv message traffic has in the 
oast. 


4 Peae oe 1 27 4) nem aAr re 





Mermmtrainina records on comnuter systems 15 not New 
momecre ‘Jlavv. iene r anrof Gach AYiatron Training Supcort 
Dyeren™ (4755) on a naval air station 16 to maintain enlisted 
memesom Ss trasinina -scoras and training history. Slowly staat 
Peer esy 6 FxOaNdaAM 6tQlhlhlUtnctude 6 0othear)6=6data required = for 
Bemeerentina advancement, MmAaAINtaAInNIing recall files, etc. 
Mmeermetast stantonint little more needs to be said. The 
requirenent 15 or2esant, it has neen recoanized, and a system 
Bemerunctiorinn. 

amat is Pot Shes th nd is tne avolieat 1o o f 
mmroremation. Tha “3vy Oglys recently —amstitured the 
Memmsomns!] Sustoart Yetacnment (PSN), which is fundamentally 
established as a centralized activity to maintain personne] 
mmeoay recoris for all sersonnel on a naval installation. 
Meme af the dats is sinilar to tnat being keot at the ATSS. 
The noint trar snoulc ne stressed here is that the PSD unit 
Meee tye 6 6ATS50h6CUrRhc Ae 66ND Urethod to transfer fhat cammon data 


Meese r ts comouter., Fyen more, Gi sSeOeo unt ao ais that the 
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Prey vigusl Po eUpttseetomaot Nave fhe canability to exchange 
Beeeorrmragtign Netwvwesn fnemselyes comouter to camouter either. 
Reese | system conld solve tnat oroblen. 
meer at teem “wessabeos/Penarts 

mec? Naval oraanizatian an officer 18 not solely 


an Beemer, OT A SPIC JNriver, out he 1S also a manaqer. He 


met 1250 men and wanane the Avis teovlver es matters which 


cp 
2 
rv 


are oertin: ro rFRASOA TAN, iameace ono) Smet hat -endumost 
Memory t F3CerS Nave n2ean olacend Toa. 25 coveaaecon Collateral 
But y =) eS far $1k fay etc) ein Ort fi Si. Staawine “ed 20 f Pt nat 


Meme ye Y Fave hean transferred to a different hillet to 


aesoTre* Fina new. HOmOe tu YyyeoOvercne tyme eCach 1s 
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Mme TO asSsure command he has been in most of the 
moaaray i“i)lers. fo ecint 15 tinmat seach time a recurring 
Memert OF *eSS4932 has heen due, an officer has spent much 
Meme wir no the proner nublications to oreduce that report. 
Phe time snent nas not heen of necessity Eon Gather the 
Mmoer Iat3. foremoaly it mas Neen soent 1m tryina to format 
mmemreoort in just toe Ssnecific order tnat was estab!]ished 
BY fnrnxse who Trust Power sSeveral s8Of [ther same reports. 
Memeewise with annual reonrts, tne Senior yeonan soends mitne oO 
era = =82tlin} Mert orvattimad a reoort Ye has mot seen for some 
Eine, miteheec me FiOS "ET there exist oroaqrans which, when 
Mempect eid, cuerv the user. Nhen finisred with the aquerv, the 
Droaar3|an takes the ansvers aiven, olaces them in the oroper 
Bosition in a creforratted message, and in a matter of onty 


Memeces Oroauces a formatted ressagqe/renort. A further 


UR 
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meee 35 CYCSst 17 THe AW2Scriotion af FSAP, in this section 
meer sOecial seoclications. 





Moe ace’ 1%S S2erakfions fhe word ig trainina. Al] 
Beyolutions iia Tilt oarYe, ore aimed af training for the 
Pemttualitv of war. To that end, the canability exists on 
eee tS | that enanles Hutlding various croarams to train 
Sempre tia) at the kevhoardt. The author founa nothing in 
axistence heere sO fancy as tre Sq@ecializec comouter based 


Bepeeemction develonad hy coroorations such as Hazveltine, but 


Meee exists the canahility to build onrocarams that can 


Memes trairiny nojectives. VA uint<,en USTng.- the —C 
oragrannina NeettgasSs, CGdatrs cam he exhibited and then 
Swear e d Wo witn Sibas + \ NGioas That 1S comoarahle to a 


Mere i text excent that tt 16 Ane-line. For items such 
Semmye Sinmoler tests required for oramation to Ere and E=3 
Memeto= Tetrno1s ar= more than satisfactory. If one desires to 
79 19t% areater daentr, tnen atner languages are available to 
Meee 6 SGtICh 6UnrAgrartTs. A tyoescriotr of a session on the Unix 
Meeteaem USIND a Sinrle ornaram written in C can oe found in 
MmemcorTouter outfecut section. That proaram was written by an 
Beayvidual who orogfessed to be anythina except a comouter 
meee 3a9mor, this author. 
B. 6*‘lon-Soecialist 4esistance 

Dao tay freguent!y has heen fy Adi ad itself im 2 

Besition with not enouanh aqusalified oersonnel. rire “Pest: of 


Mor 1S that many Fillets reauirina Saecitalists have qone 
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moacant 0) ee Gaiman AAAthsS . eat toma | lye there are areas 
Meer] a specialist miart oF aniy oaccassionally needed = and 
Mmememore tie Hillets ar2 not filled. An examole 1s the 
Meee OCT Or OonNeard§ destroyers. Evienoueate them Navel 
Hosoital Poremraore, 35 Sf many installations, the shortage 
Pemecrors AAS le-1 tn Fne use of Pravsician Assistants. On 
Meee | rhere exist crograms fo assist the nonsnecialist 
REE INoOsIng certain ne Te a Ooronlens. These are at 
metaemt Im Strictly an exnearimental ohase. Kowever, they do 
deronstrate what Caaani) ots exist i Om assist |paone non 
meer ag!iists. Ina ane the Aue noceewor<eqgmnatn CMYCIN) as 
meeerysed in xnare pet a) | mn the Hae Oot 10M Oo f this 
Bection. oars eaee ta at are deyelonped and can oe found on the 
Memeo Aare COUISEM, ann PAWKPY, EF Outr mn develooment are 
ey UTE TH, PIER MVM and the MISL Project. 
Pete? - COisctrained structure GRENeration 

acceors known Structural features 

Of an unknown malecule and oroduces 

all S*ructural tsomers consistent 

wee tine at 4a. life SS ie) Sie pen 

wer ston Of 4 Sreqran fer scomouter 

Sosiored structure elucidation. 

DEQ IY felameotepoact we Siri lat1onm © ft 
DaAraAnoid tanuant orocess. Uisers 


G@omnaducts first anterview with 
Pierro to oft atm a diaanosis. 
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EerMovects|! ac ocenst16cS oOfroeraimn 
POOTELY = protein structure modelina 

Pure ey" = for oulmonary function descriotioan 
manazement, includes mathematical 
modalina of ohvsioloaical systems. 


ao meniical information svstems laboratory 


The frareqoqginy» are te medica! proarams ae the 
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BStanfor Hany of ety Vedic 3] fant eor oo the ARPATIET. (nat 
mo st (epee = ~- {TT S) ia used ari tari lv for Sie elo 
Peet SNCS rTanacamantr. 


ra Bye 1 -~rores3sing 





Fhe canabilities for word onrocessina have already 
Reema ationed for the most oart under the discussions of 
Meee sy, 185 3NT M89S472 traffic nandling. taeeresason 1t21S 
Pome Ae re Senarately 18 hacause of the areat naed seen 
Boeemaval! uni’s Puno rove dy handling of correspondence. 
meme aa Oraocedure tn the U.S. thavv, for correscondence, has 
meem ty oerntt ue to threa pen and ink chanaes to. any 
Memeea!) corressondence leavina a unit for higher authority. 
Yet in tne sevaentecan years this author has served, he has 
yet Bo s2e a cCcom™mnandina officer let corresoondence that was 
less than letter oerfect leave a unit. Tre rasult has been 
Bhat TANV TRANY jNOurS Fave heen wasted retyning that 
Pacerwors<. The end result nas veen a decrease in efficiency 
Seat ma 8 unit art onor use af mancower as a result. Hence, 
instead of usina middle maraner veoran personnel ey 12/0) 
manacini, Bee vyehave oser Wsed to ao the tvoing of timnortant 
Oaneracr, leno fant wm chat Yt Peas eaoing to hiaqher 
Meenoritv. 

tae frre SMayy lines article oreviously Gil ne 
meomanter -ascnall, 1c 44S potrnted our that one squadron, 
Memas a word oarocessor, had reduced its administrative 
morkioad Vv fortv nercent, aman | yuet worm on th.S.. The Navy 


Remmower ang Analysis Center, Atlantic, has estimated that 


Bi 





Mmermete SAvIngs can ne fifty rercent. 


oe Meainrira Socnedyl ing 





Meee fins! 4Sreg of dener3al aonlication to be 
Bescussed 18 the scneiulina of training. The orodlem really 
Memosemc verification. Tiemeominary OUuroOSse of the Svi gation 
memes 8S eCCort Svstenm (ATSS) comouters 3s to track and 
Meemect training r21¢eds at the naval) anise 1S Cation. The 
erooler 1S th3t it was astanlished for the enlisted oerson 
anliy. Nath aoorrximately 22 of ficars in each Arey squadron 
Sees 6 Cl 1S5D0hCU 2 xIStS to track their training. At present 
Meets 4)! Neira acne tanually. nv the service recoanizes 
Mmemer es) IN ONe ares ant not the other is rot clear. I[n the 
Zee ratory sittrations there are so many varying factors 


wnat each EPieaeroneras @o Officer whesse collateral duty is 


mY 


meenerom acd anctner weose nillet is scnedulina. E Vanina may 
memead)ing, eeacking, GS poe hina and rasuci na thot a} ] 


mem yome 3S cerfarred js virtually the sinaular goal OG 


mayen unit. Pt otter OnroDenmaGome lerioumof Ehat ohjective 
mmmenm insures frne Sioa S af Goan Jipiah ie ere: Stares. The 
Mmmeinaration Q f the navy's fianters 1S —§stitll being 


meeomolishey nantally. 
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eeeeeeoe lei eat loss AT NAS LEBMNOPE, CALIF ORNTA 


Meme osaek around information 1S anorooriate here. Naval 


Memo aI 9N Lergqora was chosen for investiaation of ARPANET 


Memmi catiaon for twrn reasons. First, tre author had been 
Stationesd afr L=2=noore, Collet orm hae Stace wis) Oy, tor Var} Otls 


trois af tire, an3z nas therefore faniliar witn most of the 


Se 





Memm@emereneant sctivities (yunits). Second, the close oroximity 
of “NAS Lew~gnra ta tre Naval Postqraduate School (NPS) 
Beem itate fhe nyurersus trios required to prooverly research 
Most CUrrTSent onaratina nethods at the time of the thesis 
Pec 1nd. pion the last tine the author was actively 
Meemeeomtes At Lernore (October 1977) until the beginning of 
mmemtresis research faAugust 1979) some chanaes had occurred. 
meena tne ase rad oreviauslv bad No real-time comouter 
Memut/outout exceor genes hp tormeriy VIS) there were 
See csS with recent acauisition (mia 1979) aif that type 
BoutmTrent. 122] FeETSZINING activities investiaated had either 
Memerate4 asTinistrative orocadures to attempt to acquire 
momoutesr hardware or inticated they had recoanized the need 
Momesue) eryiomrert. Neooendix ) lists in detail the units 
Memes, 39°C INTIvicual nmoiNnts of contact. 

Mums mterestina, thouch not surprisings to note that 
Sey IN One area hag a30nl}Iication on a navywide basis been 
Meee res for reagletine connectivitv. That one area 18S the 
Bersonneal Seo or t Netacnrent C2 So). The renaining 
Betyvitiscs have individually recognized an inhouse need for 
Mel=Cine conouter anolication for stmeinr ooeratlons > To 
Meme end, tne aoolications considered were predominantly to 
memes t'y orceslers onty on a local level, “ost of those 
Memerrecatiors could have conceivably been satisfied bv a 
Meend alone tniniconcuter sysSter such as a ana 2000, TRS II 


mecertera. On toe MeawanS tt yt io mM er the ARPANET was 


v 


mono loeten, SMEG tis S10 immediately tenced POWwoara the 





Mero rmetion interchanszveagnility that was cossiole hasewide 
Me mAVvyY wide awithk Le Poet. Tn every instance there was 
Memeo ymrermatian requiced on ane unit's svstem oneration 
mee was nec=ssary in at least one oather base unit's 
qperations. In ~ost instances the same data/information had 
me STATE Q70N7 several units. That interchanae of data, 
Bomewter tc concuter, could net be oerformed with multiole 
Severo 'ial ninicomcuters. Hanee, with sufficient numbers of 
Peery TIMICOTONFers, the total conouting oower nmIght become 
edual Beeeot Ge PAWE | tyoe installation but would never 
mraauce the neenqe a connectivitv. Fiaure 3 of Annendix 8 
Shows the intercaonnectivity reauirerents at NAS Lemoore for 
Mmeommation “xcnanae Arona units. 

Meemeete|)on1573 Sunsecfioens then aiscuss each tenant 
meryyvity fae ivicaually. “nagar oceratina oroclems were found; 
Mecornectina to AzZP4"ET cnula da to snlve those problems; 
what eeeoaurs icotuld oe saved? and what increase in 
exoediency ant efficiency could he exnrected are discussed 
mor each. 


ie. Securit y 





Tre security daeoartment at the naval air station 15s 
tasked with al] vehicle fautomobilesr, motorcycle, and 
mrcyc!s=) eo yystrarions we3SQOONS reraisStrations, and pet 
Mest ratinn an the station. At the time af this research, 
Mere wera acroroxrimately 19,900 oersannel on the station and 
7932) 6vvehicles©—6rearstereg. The weamons and rets were those 


BEEOMOQIRG +o t*2 nctivituals livine tn hase housina. The 





Remmety ts aDartraent 3160 43:7 the resoonsibnilities tynical to 
Gummmereiyce 'cre], i2 59 far as anolications co to on hase 
Pesidents. Une of rAe orinary areas where an ARPANET 
Mememect ion would assist tne security decartment 1S InN the 
Bdministestion and file keepina Of the myriad of 
mest rafions they raintair. 

meer remmStration orocecure is for an individual Eo 
ao 6f9 6 Security and fill out a fort for each vehicle, weapon 
Meee HE OwNS when checkina into the air station. For 


those mevtram off Ria, five meventc is PSeQrsetfation stil) 


D 


apolies. ie tTOnmms contain information such as address, 
teleannne  nutrer, mSurance carrier, license olate numher, 
Sete nurToer anna unit to wkich the indiviaual is assitaned. 
meee thse iInfarration 1S notainea at 1S manually 
Meters osed €9 4 Circular carcdex file for purooses Of.) Rac, 
mecoss. mat ianaliv, the information 18 sent to the 
Sumer atre" 3403 Orotessing facility, where once each month a 
Sorouter run 18 made to reassimilate old data with news and 
Reema Of ain a comctter readout sorted by name (alonabetical 
Mmemic), Wecal rumrer, and ticense olate number. There 1s 
no real-time Pemmout availahie mor 1s there real-time input 
momtre files, imeesearches tor yatormatfion are performed 
Memmi DY one nf the security meoolte on duty at the time. 
Peecuscsenon af fhe situation with the security 
Meeecer anid Fis assistant indicated tnat the systen most 


likely was accessed an averane of sixteen times oer day (a 


eu hour cera), a assessment OV the individuals who 


Ss 
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Meme aATly vith the systen, was that each access of the 
files megiiirec tan ro twenty nan-mninutes. lae\ir came to 
Bemmeetan-hours per cay on file access alone. The fiaqure was 
arrive Pumeoy Loaxine the comservative fifteen mintite access 
fime ana considterinsa the sixteen accesses per day. The 
moeemc|67*ChCUCU ECA) UCT hOr 1S to remain conservative throughout 
mms £€°eS1S wnen estitnatian ranwhour PVoure Ss. Given that 
Meese ciiritv werartnent 1¢ active 355 cays per year, the 
mount Of time Srenrt accessina files in one year would be 
BeoeU Tan curs. weneared exercises with lenathy files» such 
memtre on-line AFPANFT gqirectory of uUSerSs aemonstrated a 


of digits to take less 


fy 


meercn fOr ary civen name cr Serie 
than ane wan=minutea of tire. The subjective estimate tnen 
Memmeeene 5 SAaVvINGs cf somethina over 1460 man-hours oer vear 
Seeeeaygg an sr’ cic TlT tvoae svsten. 

Tris estimares savinas of just under 57 mane-days per 
meer on fils access is a tanaible benefit. Using the 
Standard Venartment of Cefense monetary values assigned from 
Ene corrtroltlier's manual (For ourposes of this thesis they 
were taken from Java) Se eo ie Lone memoonre. inst ructaONn 
mood ,ic Eee’ osire 2} ann ate tae as, Sppendirx EE.) “ene 
momar Savingas seen would ne f8086.c2. More imoortantly 1S 
Meee canpanilitv to have uoc-tordate, onws!line information from 
Merit = an intivinual recisters a vehicle or other item and 
memes Sut cf the security office the first tire. With the 
Mere nt  arocetucre, the first individual ta reaister 


mor lon.irna the Some h |v OP iat eut , joes Mow anoear in the 





Meee FOr another thirty davs. with an APPANET tvoe system 
tne nead to sara reaistration files to data orocessing each 
Meme woul? no loanner ne necessarv. thew ot ti cer=i1m-cnorcge 
me) 6Uhtlhne fay =) | Dea a atitoamat1aon Facility (NAVDAF) at Ikemoore 
Mersearened 2353F noNntks Vgtettp ec a Se ¢ wie ire v7. The average 
mac er of mcuts cer ronth was 1547. Given that the key= 
Zmeeome rotors at that facility can do 1190 cards ner hour, 
Bmemrrout tims comes ty slinhtly over 14 man-nours per month 
Mumeerecurity's files. That savinas, Im the case of real- 
Memement"y at tne security office, camputes to anoproximately 
$90U caer year, ath real-time entry, the time required 
ec e aa areater tnan 13 mow soent on fillina out cards 
Mmeete= reauistrant and ther the transposition of that 
MeMeereatian fo tre cardex file. 

meert anal nenefits would be in the ares of better 


mormce mananenrent. 


Mereyous tas«s, 


myles, Ee. . eonwaee > © 


mreresot currentiv knoszn 


manta] mollats > an ext 


er norizgcer 


moc 2 


BT eV, 


BemOrmation cannot even 


merars”™ COUlIlT he set un 


hus, Bie 31tion Ot suc 


better manaaement ny f 


memrsetratian Cont ro | 


meat icon. muah 94. Ssveten 


Secthrat > 


numrkers of searches Tage, 


oO 


and 


data aagtheringa for tine spent at 


numoers of total 


Pinte@meout “cy eEo@mruter . Those items 


PeecauSse fo Ohtaina them Wouloa reauire 


rerelvy time consumina joh. lintess 


oO write those mproarams the 


be obtained from WAVDAF, An ARPANET 


POme aa tml OU Sal Y to iy such 1tems. 


hy a evetem wouloa hecome a tool for 


manoower, task assiqnments., 


cririnal actives y. Of 12 lat air 


woulda also free the midale seniority 


Ni 





mma y Oersenne!l from tre desKk ana allow them to he in the 
Med actually *%endiina security details. According to the 
Securitv OUtficer, that office has ofen asked to investigate 
meansitranina to an al) Cniver! Vary.) torce. (G(emtanom case “Jo f 
megistratian, 1f an AFPAMET tvree svstem were available, a 
myer seevice secretary (55-3), as used t59 =jkkeynunch at 
MPAVGAF, Cauia Tmanadcc the task Now oerformed hy two and 
Mees, THrlO ricitle orate oetty officers. 
Memo ore’t Interremiat=> *ainterance Vecartmert 
Piscussion with the AT“) ceoole at Lemoore revealed 
that tray hart already reco3inized the need for aqoing to a 
mermeutrorizes svsrer of sone kina. In fact thev had already 
Mees Fhe atriristrative crocedures to accuire a Wana 2000 
Series minicorcuter systen to hanale their SroouGct lo 


memtro | Svstem, Aitrpoquoh the minicomouter would he a great 


eee tT Or FrReir mradlen solutianr, it would mot solve the 


Samet erm comreietely. (este mor the Slate they Tranage is 
Semm@emeetent et sctuanron level, onassed to either themselves OF 
suroly PRommeveaGruslly eroacesséd via the ADP facility 
MeayOAarF) on Spear Cn rence, hae mutual Veartormation is 


Peete r transferret* cver teleohone, Vitae fee OUtY deri ver 
memmrronedc ecrevicuslv or nv auargd mail. iva t orocess 
Bomeri7mes taxes as Jona as three days to bse conoleted. ie) 
Meme tSsrin an aircraft oart sits idle and an aircraft is 
Meereuentiy 19 4 Ne *=OoDerationsl Status as a result. 

“I thoaut feyinS to S-coane Ea © involved in the 


Mummener ic SfeCsS 19 FRe orocess it 18 necessary to explain the 


an 





ME@EenmiTuUmrCtTIONIna of the various units which work with 
Meee Fon Aa CoTlot writes 3 Giscrecancy or an aircraft, the 
Remar oa? Traintsenance nan trouoleshnoots the discrepancy to 
deternine ifS cAUSeS. Tn the case where tne nroblem is due 


rdered from suooly. 


> 


Mmmm Oart, 3s rengzlacerent oart 18s 


rt 
“th 


the Cada Ss mn a Gategony Of sSeCts torat carn be 


GD) 
a } 
at: 


Bearer esd by tne EI™MG 1t $8 then sent to them. AG ATMD a 
mMeinterarce Neto form (MOE liceencGutten on Che part. 4 
Memeom Sf that ticket renatins with the oart ARI aaot ser 
Seem | 61S)6hlhCUOClaced 6Uindh 6 all araze Visual Information Display 
Meee (VIS) noarcd to raintain location and status of the 
Sart. Bt ery civyen tine there are usually !2€00 parts (give 
Smee 2 199) neinag orocesset throuahn AIYE. The carts are 
Serer e?s into ane of several status; EX=ReP, for expeditious 


leyeeet Or in wore; CM, for hevond the canahility of 


we 


reoair 
Seer e tance (usually mreanin2za it must be sent to a hiaqher 
Semmeeerecair facilitv)+: and PFI, for ready for installation 
mean ins iit has neean fan 1 ).S dNitnin Ile” status there are 
Meet atius; FL, hone sea aG loaaed; AW, ete Q@waiting 
maintenance Gaep. ““1cuUcn se soersonne ! [OT oOre, OM tt at “the 
Mme, and AP, for avwatting oarts. For each chance of 
status the ingivicual WOGK centers CO) totale call 
Mmmeeuect ion control. Production control then has several 
Mervi~1 duals who wal« Bowe es oesae sd to ViNS board moving 
Mewar to 4 ancket denoting its rew status. 

Pe Toomey t aoa nediay an Indatyei duals ASSianed to 


manually a5 womeion =seheVilS boarc, log om a master sheet 





Gems t est Status of each oart, and total those in order to 
moire continuity anc currency of the status. That one 
individual, ant soretineas ano'ther, srends tne majority of a 
Bansts nor k eit = Dm «mat job alone. The overall 
Meeemmistrative and sucervisory.$ staff fe manage that 


nperatian $j Deerowimetelyeiyo. Five to seven individuals 


9 2) 


Sememeamitt are used t> cnmange narts Status = en the ooards. 
Pha t Peete VI VIAtal could maintain om a CRI terninal, 
mere aiirin:s six Gomecia tC se eaqole to oerform manually. 
Memeersinga to) | 6tthhe)6h6Uthief 6 60petty 06 OUOCofficer in charge of the 
Meat yionr some 239 to $90 carts are ‘lost’. Hes oe | So enn CoG 
lost Meme Sense trat the narts are nisclaced, tut lost in 
that 3 W AE fseotear over! Ooxe) or nissed in the board tally. 
Meee ’rFS ar& atwavs found, rut that entails retracking 
ferouan eacn WTS iGiate ae 

Peet D Officer and his staff have comoleted a 
Beery af tre savinas availaols from using a comouterized 
Svster. Pee cectsasot ad Savinas in man-nours in the first 
Meni s iS,40U9. Further discussion indicated that this had 
Meenm uUnier estiratet ov about 5,500. Usina tne tapdle in 
Memetegrx F anc considering the averane cay arade at E5 the 
monetary Savinas would then he somewhere hetween £85,536 and 
ml G,cCo, Hema Scvyetonevoula oslse wereas]= Oroduction by 
Mrtina raintanance sersonnel hack in the oroaguctive work 
Benters. Tre Yeere3sed flow of RFI oarts then would serve 
Morrncre3sse® norrational readiness tn the sauadrons,. 


Tre arove ara was baseq on fhe then current 


o0 





Peetruation ary Seees soon Oocessing af onlv 4=7 aircraft 


>) 
ay 


mearts. ob 6 Ba ete oe 7 am 1 Re Bat “YAS Lemoore in ene 


v 


Moy | eremarmotad i1tSse!f . Lomactenrotmto think 


‘b 


me, fF TS TRAD 


Ser otolveeeoa oarts in the Sane manual 


Gy 


mec rocessin2 3 
Myon 31S Cavan conceotr. 
Is pci a Oreviously mentioned, all of tae 


Roreaoina cou! Seon eee een aN VCoOmouUter if only the 


ad 


mhHous2? orn dlen: =nePent CoAnCeEN .« hat sas not tne case. 


y) 
vb 


Thea neat to cnr ieee TaD FOrTatl on wrth €he NAVDAF, 


- 
5 
@ 


D 
w)) 


mumeOoly and thre Vigeiwoms: Meecessitsates tying the units 
Beer ner “y comcuter,. It would make little sense to have a 
Pemrtres, 99-11Ne cOnNDUter SySteam cananle® of responding in 
mieroseconds 3nd tran he waitina three days for necessary 
Bmore ration to cere from tre orner and of the naval air 


memos £fO De nour fo that systam. 





Mees schem with tae Coaonmanding Uftficer of thea Naval 
Memor ation 3 Aaospital Lengore CNASHL) indicated that he had 
Memon: ze a need for concuterizian many of the processes 
Beeuires In tne hosoital. ts mentioned record keening and 
orocessina of central euocly items. te directed the author 
Memes S29i90r fliaht surqeon who had very snecific ideas on 
mee canariltities of a conouterized system. Doctor Pantera 
WwaS not an ly Baeagielatie ts aoetor ana maval fliahnt suraecn, 
Cut was alsn experienced as a cnmouter proarammer. A 


discussion wieceenane revesled Enat nis Unit (Ca cisnensary at 


Meeaoeratiaons end of tne air Station eiant miles nom the 





mospit>! ) Ba) 7 seen Siemeeoqdmt or Ccorouterizing the svstem. 
One of Ss Concerns was foe. OfoOm!lem of Tic mae Gay 1O St 
Meteors art oarticul3srliv the lack of abitlitv to reconstruct 
mense recoras. He cansiderend 3 solution to be one with a 
duro terrins! VmIaIeGector7soeciaiiyst s office connected 
Mmmomi ge TAIN Svsten where the records could be maintained 
mm a iatacase. 

earn Path the melicg3l ana Aaental faci) Tt },eses at 
Lemonre, there were annexes at the ooerations end of the air 
Seem, 329) the rain facilities at the administrative end 
Seer ys 535%. a ee iaty IU t ts a oCOome!1cated case was 
Pesuire > to *ave Ais record forwarded to the aaministrative 
Sart of fne HAaSe-e- and then have it raturned when his problem 
Memmeeee a SOlyet. That narticular situatton 1s not common to 
all Stations out rec wepacticularly soolyecanle to Lenoore. 
Memeener Tan=-"“Ours nor 39 MmoONnNStarv value could be elaced on 
Mme 'oSt recora, ie Ves aeumiaWwevy. ot the benetit did not 
negate the neoay for a solution. Pree VeGamaot lity. -oFf an 
Meee!) «6CCONMeECtIiOoNn) would certainiv qualify for a solution. 
merc ost to transfer those records manually is estimated to 
meee lr AaNm—hoOuUrs)= and $69) in fuel yearly. Comouting man- 
Mor cost frar stncentix E opreduces a figqure of SP0"4 yearly, 
Mea total estimraten savinas exnmected of anproximately $2650 
Memo an ARPAVET systam, 

Another area Doctor Pantera snonke of was the 
meeynins of tre anlistedydy oersonnel, and the continuing 


Mest icn of tre nurses and tne doctors on the un ait fi. The 


5? 





Meme =6Ccacatilyity of tne APPANFEFT system has already heen 
mernred out. Beat woogeteamogeetem as “YCIN, P&RRY etc. deing 
mevelooe., Zee Wao oat Con fe aone is bound only by 
mre individual a laanet. Asocendix F lists some of the 
Berea aess availarle for crogrammina training on the ARPANET. 
Memeroncer «wOUl* a arouc be reaquired hefore an lise uet or 
MmmemcConsicter jtistification of a training lecture. With 
Mey vicdual nanenacrine interface, the nerson with ae few 
Meemires 27 BN AOyr would have the ahility to sit at a 
memes! srt qair trainina. 

emer jira ant final iten nentioned was noarticularly 
Mememecriat® to the AYPAET, toma dadletomueus che distance 
meimweany facilities oan the station, there exists a delay in 
meansfor of infornation between the iHASHL ang Vak Knoll 
Semmes! fFeaional Center in Vaklana, California. The most 
Memmeta sit c3Se°5 are referred to coctors at the “RC. It was 
Frequently in »=xcess of a week for information to return to 
Merocre concerning referrals. Tne delay normally tended to 
Meet ate doctors and oatients ewes wihen mtr (my 
Meoyvicuals are concolainina ahout erosion of benefitss such 
Meetances onlv fuel an alreadv hot fire. ‘Nore importantly 
16 tne adequate arid timely treatment af oeonle tin need of 
meeical attention. “ith connections or a packet switching 
Gomcuter network, Gre SsOecGoOoriate dara s=could return to 
Lemoore anead of the patient. [see hoesSm@rtal wand staff could 
then have reviewed t1° case and be hetter oreoared to serve 


Meme yadivieiual oatient. 
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Rome SD EN Qadea) Of the Ssutomatic data nrocessing 
ean? ) rescansitilityvy on meer station. ren se ne author hac 
Past o0eFN stationer at 25 Lemoore 3l!l entry ais vila card 
Meme y 83809 sard reader Luoummatch OFTrocessing. Squadrons 
Bemoese} iver the agra from the manzhour accountina and the 
Meets Sata from tae aircraft on a daily basis. The ADP 
meme en orint tne summary data in IJimrited form on a 
meekiv 'asis. Sr the endr nf thea rontn 311 of the data was 


Mme? OUT 1% a master montriy duro. That information was 


ie 


used hy rne Seuicersnt a tislseoutertive monrhnliy flight time 
Geary fFecert whicn nad to Fe sent to the Commanager, Naval 
mre Forces, rea oes “ormalliv the squadrons were able to 
memeprm Che Jata one or two days before the report was 
Meee CU TC FUE TS 6SGQUAIrTON. Thea delavs were due to the 
Memeo Of Dracessies. Viscussion with the officerw-in=charae 
Mermrcates tnis palin) Aesemanee | aOMrectaoly with the real= 
Mmmemsyst or 4ecauise of satch orocessinans, and manual delivery 
Sees renorts. 

Memer=s@=4rcu1na this tresis tt was learned that the 
Beear hat pecantly acauired terminals for onw=line entry of 
mata. ftaemenacr ines TmeorPDOrated  cerratrn text editing 
Meer titry t> facilitate correctina tynoarrachical errors and 
Memos dy) Fina tre oroacess. ote nad Mot GCivanged was that the 
Sauadrons Pipes tet yeriag the data im bulk on a daily 
Mesis 39nd tne aniy feernack was via the weekliv or monthly 


meat outs. mith ATSS terninals presentiy existing In each 





Remeemome ay 8? AST Ssannection would allow real-time entry 
Bt mee Sater oq leayieclic, meer ation e€ould even he input 
emeowynNa each fiiant.,. Neeess such as that would enable the 
Somagran Soave ts Noman’ fliGcghk tire summary in only a 
meee of TINFes follawina the last fliaht Ont t ae mo Gt hie 
Mmeae there sdjuld of no need for an individual to make one or 
moras Off tav bv vektcle to carry the information eight 
Bees NS vay *o fre FAYNAS, 

TF only one run was consiaered, tne man-hours snent 
Meer) ) ONS Hour ser 43av or five hours oer week. with an 
Sewerage 5f =levan units that enquated to cRNA man-hours or 
Beetpois o2°r year. That (7T4aur esa Mot Consider wear and 
Meera? fucs! for a total nf elewen vehicles... Considering 
Memeo) M1)es 22r Ve3r for 41) the vehicles just on that run, 


Meme ayorante 5f n> Jreater than 15 miles oer agallon of 


vr 


gasoline, 1 Mowaees sto OU S 9 agllonswof fuel, something 
Meese T> $4,909 af the current orice of aasoline. 

freoieiss S45 Out per weerenatenrs “Of. d5ta from “tne 
memoores “lAYOAF to the ranional canter at Alameda, California 
Meweagley that tre infornation rust oe dumnegd onto maanetic 
tane meer 13k. oe rFanes are tnen mailed to Alameda where 


meey are loaded hack onto tisk for the reaional orocessing. 


me tine ani effort Pome pees re  Tacdmetid6e tares 1S mot 


Seeemi?ricant. fetes a tactor 1¢ the delay of the a6€f Ua l 
Eransfer rn f tne mtorr! 1Om. In wnat 1S Now kRecoming a 
trite AHrAsSe, the oroanlem would not exist with FTP 


Memmeaoy iy ty on an APPA IFT gvstam, 
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Rome 3S] Flay ataeeor Gavy o1lots at NAS Lemoore, most 
Meee OOMHITS Sractice fliahts eccur at NAS Falton, Nevada. 
Extensiv> ranzes «1th scoring sauiement are located there. 
In moyen? it? oerfar ascertain tne analifications and 
mreainming reatiness of tre o1lots, a system was established 
Memroximately five years aso that gave each nilot a nersonal 
Meer yf? yor to “e uset on the nomning ranaes. Codinas were 
Miso create? char iaeatinrtved tme tvyveoe of Sonbina drop the 
Memes 2796199 and verrittet an accumulation of aata for 
Sememeimyividual by tvoe weanon, delivery etc. 

Tne panies record tne data for each delivery made. 
At mean y nf the day that information 15 returned to the 
Peo m air Station fron tne ranaes,. Pe 1s Wwmout to the 
Systen. Ere Pataca rvalS the  ntforrativan 1S printed, 
Semmmer to 1enoore ani cdistrihuted to the squadrons’ for 
Meme ication of Ver mr oeratyon., “nice veritfwed' 1t 16 then 
mommy)! vy croces3ecd av an inttividual Goethe e ron: Attack 
mya, -acific Pest |) Staff who 18s charged with keeoing 
Poos2e® records. Th13 16 @ Orocess now takina anproxinately 
Memoeto tnrae weeks 

[mem stasff “as Started adeinistrative orocedures to 
moquire a Pana 200 Srimivcomoucer jommne!p with the 
Meer! atinn an.1 orocessina of that data, but the delay 
meetor wil i ety 1 | Maa oOcoscaent 1m Chbtaininag the wmformation 
meow SS Fallon. Hare TIP access would enao!le the ranges to 


mere sali~tine mouts fron the ranne into a comouter file on 


06 





RG AInDmij*ear ar the naval station or anvwhere else, Tnen 
when iia ts so-so tenon oe: free data could bamPITP'd or 
Meme Via Che networs, and he ay a) | oie e for tne Sialion Ss 


dehriefinya an Poe i le at Icons ce Sous rom molto s —Cotula ct nen 


vd 


Meee? THe yerifiey inforratian tn the Latwinag, staff (Or 
Same dav Wort LVatemet mmponer the Light Attack aliine 
Memmandec woul have near real-time assessment of his 
Prot 's mes Ie ss. Lat neu sotem 140nt>, tmarvidua!l Squadron 
Moemmansin: afficers ecnyld nore auicxly determine any trends 
Meeewea< Areas Ci ome Venom Cra lmMima, “ara edjust that 
mmeyainG earlier. 

iaeme =’ aatakeenina nentianed 18 for comnoreritive 
Mme oses AmONY the ovoilots ana squadrons. Each oilot must 
MemeeecSr fain “ininun aualificarians in several areas of 
Beacons, Merial otn ant aircraft PoOMmhiueaerr teria. / Ror 
Meese wNAaividtials wha exceed a smecific hianer criteria an E 
meer excellence) 1$ awarded, ine  Vaarvrdualeoylot E°S are 
Semimeme TNC OUAADUt t7e Grating periacd anc at the termination 
Bess DePIOCW the hest overal! sauadrcon 18 awarded for its 
Berforn ince. PeemesoaD1 7a af that data has been on a totally 
ranual raw) S « “any mnane-rnurs have heen sment each year 
Memmyi at the innivinusal scores to various assianed wejahting 
mactaors to determin=> winners. Data om over ech o1lots is 
keot each vear. TkKa need bas heen recoanized ang wil) he 
memeves> «€6throusak 6 6commuter arose at ron. However, without an 
Meee | tyres systoan, rhe connectivity to the data source at 


Melon wil! remain *“v ~eans af the mail. 


o7 





See OIA Ir ARS 
re ge 
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meee OS eet Timely tq henefit from installation 
Seam BP PANETT connection on station would bre the individual 
MeEG@Eewrn a Suliaccans and the Fleet Peadiness Saquadrans (FRS). 
Mmmereas tre other units onhoard would cain substantially 
because of sore snecific aonrlication of the ARPAMNET svstem, 
REeemaerons wold virtually reac all henefits. 

eS 3iraratft and their associated enuicrment become 
more ent mare exmensive 1t hecomes more and nore paramount 
rhat the iearyvyicaiia's  wor<ina on those a feratt have 
excentionral Fknowlecae of recair orocedures. In the work for 
Beummoriuct ion of the F/A-18 to the fleet, investiaation of an 
Aemy meececra‘t Meise seootinaeaia vCosale “odel (LOGMGD) nas 
meem taging clace. tao l=) scoOonmmumitv. has 46t times tin) the 
past investey TOmeevarious) eEnuiroment homrelourorete|t thie 
Memeo litv of encine failure. As fundina has tkecome more 
Austere and a voaucityvy of hoth carts and aircraft Rave begun 
Momoececme a4 wav cf jifoa, it kas hecame roast ienoort am t that 
MaiInterace teacnnicians ave all the assistance available to 
Meeate ororier areas. 

ce Brounieshootina a1G@ were available to the 
SQUuadrans, 1 PouinGg amc t | /@imrlty Helmer meOolmMme sirerat t 
MPiscrepanciesr, ani recuce the fault isolation times, but it 
Meee EP USe5 as QA trainina gevice. With the ruleworiented 
Mmrmmouanes available orn the APPANET (Pita exnlained in the 
mext ocorticn), sucn a system could ne readily instituted. 


Mezeltine Corooration. in mOrocnsina a comouter-based 
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maotructian iar fhe Ee jo | > Hernet , geveloped a 
mepusbeshootin-~ trr3gaicina aid. Such a prooaram alloweg 
Bertain Pa Uerecirona se torer] simulated and rermitted a 
Memearenancese technician to work his wav throuach the system 
mano Dy stecs,. Doo eGrmancian made 6 mistake Im his 
Biagrosis, if sae AiG thy eS Gls SxaOemMocive . oire ra tt damage. 
MOY. OrIN? SUCK oraaress the middle managers would better 
Memeo FOC control uar’e schenuling and assianment. SUC ar Sa 
Serece could alse Fe used on a renular rasis for refresner 
mma nith an A4PPAMFYT svstem. 

Meee the —standooint of AIMD's sgoolication the 
sauadran Gqule renefit. nen 34 SsQuUAaAdCrFON sent a bCad Part to 
Meoly, tney ceula jinitiate the onwline documents that Rave 
More vious!y gererate at 4IMO oroeduction cortrol. With 
Mumeeoss Tefearence *y snanunagren, and access by sauadron to 
only their carts, thev would have realwtime readout of wnat 
eacn cart status was. The numerous teleohone calls to AIMD 
m—erne maintenance chief for carts undate would he a thing 
Mumma oast. Rv havinsa sore cverall readout capability § for 
Peete Oarts) «6rerecessing, such as the system status srotocol 
Bees for the 4rr4NFT user, the maintenance mnanacers could 
Memrer estimate where to clace work oriorities to achieve 
Better readiness. 

Baamime arma tse of the ATSS at NSS Lemoore has 
mready heen tdiscussenr,. Amn evamole of the latter 18 in the 
meernyoa) crecerags of an enlisted maintenance technician. 


While ae eG nOG lems trainina was recorced on the conputer 
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Memeacs Oase wae coTroletend. ‘Jenn transfer to a unit at NAS 
lenoore, trat lo OG 7261 Cpmenas output from the A School 
Memeuwter to Fara cocy and sent with the man to NAS Lemoore. 
mae arrival at the FULMP at Lemoore, that same information 
Meemyneur to N55 Leroore's Ayiation Trainina Supoort Svstem 
computer. Tt was held there until his transferr and each 
additianal trainina evolution reanwhile was aadec. when the 


maaivictua!l Poe raistemred to a anit mot home ported at NAS 


ct 


Mmemoore then orce more the outout to nard cory and Input fo 
Semouter iat ear ttigewamd areiva!l was aGainm required. The 
Mumeeass Of course asttira rare voluminous with each 
cycle. Orca again the Woe 1 V9 gua) was transferred and 
Peturnea to *é4§ wees. Needless to say the same evolution 
waS renPaAtad, Soa CVeEr tme  Seriogd “or transfers took 
aporaximrately five an ear to reinout at each case could 
Mave Feen accomelisherd with rhe FIP teature In mo more than 
Bewo Tinutes,. 

"ith the onvwline terminals in each sauadron, the 
SGQuadrors rave remairec hnetter inforred about the enlisted 
mea imica. They have atso had more liao © ola each 
Meerstual's iscrecific training. As a result the sauadrons 
Rave been aole te ceaeplay overseas with much better overal! 
trainina than was ever enjcyena before the ATSS/VIS systems 
were instaltleq., #itkout the onwrline connectivity and real- 
Mme access that woul? not have oeen the case. 

we cemeee. yf the section for tne data orocessina 


maecjilitv, the Sauacdrons wil ilGere reat. ¥ benefit feo nt Me 





Memeocre connect ivitv to !4AVOLF, By havina the carahility for 
moi! v mrecraft Sie mes rv readnc0urs, tre Sauairow eomla more 
MG yY MICKID trRenrs IN maintenance oroklem areas. [he 
feet Man~kours TeOmmecianiy laaereoort material to the NAVDAF 
med ne better allocated in trend analysis, tha el oc Or 
mananerent. 

Such a system would oreatly enhance alrceatt 
Bememrer arco  scnesulino and mainterance training scheculina. 
Memeortic C17 FTlULijre needs the comoyter could he oragqrammed 
tO sallow for varinus deviations 19 tne requirements and 
Peemtice FeGuires conoletion dates and nerts removal dates. 
Seeeerore woulc tre oarr with a set fliahtwhour lifetime slio 
Meee MAINtenance chief without heinga removed. The safety 
aains mega We iatanaimts= hyt of the utrmast herefit to all 
mmc Onnern, 

MMC Eog-inne access fO Sircraft status by the wing, 
Seman r sxift maintenance chief would not have to estimate 
mum er OF Aircraft that would he flyable for the Latwing 
Meeemma readiness recort. The mornina shift woulc ne able 
BemesametV rail or FTP that information moments cefore it was 
require, Morera t shaving fhe duty  cGriver carry the 
Beeormration there as 1S mresentiv done. Voreaenit tom “tor more 


weet e St att Poula Pave a more realistic idea of 


Cy 
rr 


meee uirarte Cc 


Yd 


Met the true reatiness anf the wina was. Py aatheringa all 
Saquacdran aata nn comouter, community trenas could be more 
Meme cl!yY oresicted tn carnit retter safetv and readiness. 


Peosrams emir Tc Rile pe eee FO acer ot f Genito in 
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declared vatues [eon files Mm oOrcermtornake the. mont hl y 
Meer ryady recort crenaraticecn one af simoly oushina one or 
meeemysS:)6lCUClhUCUCUMELhCOUlUMFCMmhLEtlnal.©6=66V hUinouttino that information 
meoeore formatted nessances nany marw-hours could be saved in 
the maintenance Simi atstmee1On ard SculadrOon administration 
BPpeese An exerdnie of this cadanility is given under FSAR in 
Meese cial anclications section. 

Merouartout the year indivicual Squadroms decloy to 
MAS Fallon far sormroxvimately two weeks af intensive flight 
Mermeemtevoms.e Lurina that oeriod, aircraft narts are shuttled 
Seer rOnM Visa 3 Crivate air carrier. The ordering of those 
Oarts each aay is coroletred ty telephone. Not infrequently 
there 1S 32 TISuNDSerstandina as to what has heen orcvered and 
Bemeeaient!y a cart witl not alwavs arrive. Use of ae net 
Would ovoerrit GVewculnliagima of a filewas the oart orders are 
recoarized, anid then the file could he transferred via net 
to Lemoore. Peete Tom tO 1HECFEaSING aircratt availability 
Hy oetter carts sunoly, there would he no misunderstanding 
Memeo exactly what itens were required. 

When tne squadrons ‘adeolay to NAS Fallon, the 
mempmistrativ= adecartment normally remains behind at NAS 
memoore. JTrnat precluces initiatina a mail Sait t for only 
the two week oeriod of cenloyment. What it does however, 15 
mo, require lange y set olechame GonversSations each dav, 
merornmingo the comranriinn officer of what action items have 
mome im at Leroore. [In some instances it necessitates 


merwarcting corresoonrdence (oro lommon the Hborts transfer 


if 





\ - . » 
mrrcraft. [m tne ultimate use of ARPANET, a user gets all 
Peecee network 74? | St Res mie 1 ae | > regardless of where 


mocated. Pan sooo y yous yverert jones that tre aA Chor used 


\ 


_eretwor< while at Lengore JAD durina his thesis research. 
meememetaxor<« cares Jittie where the individual is echvysically 
meee nwten locaina into his directory. One member of the 
Meeemoenm s class at *FS wert FAN to Hawaii for two weeks. 
mara@ucahout frat fr wemsnemusera the AkKE CNET dajilv to keep uo 


moment > OM assianrents. 


emcee TAL APPLICATIONS 

Mmemmoure-sS> of thie section 1S to descrite to the extent 
p0ssiole, sare of the soeciea!) enor ams wot have been 
Meee, OY INAividuals other than the author, that are 
Mmemrentiv accessi5!}2 on the ARPANET. The proarams chosen 
pe ones wit? which the agutnor Aas worked and are examoles 
Meee tTyo>s of aids which can be written and sed. Bille Sous 
me YYCTN = ant) 6Tfa are more oriented towards om 
mermmications. ay] are lig erat 1 Onis of what can be 
meeomoliskea aiven 4a little tiner, orngrammina abvoilityv, core 
mepee and interconnmectivity. 


eee LIE RY 3 





Moercvoexnas Dased om the use of a natura! languaae 
Systen rag=Tactime imrerfac= end is the follow on to Yuerye 
Mme. Stenred fror the fuerv sucsyvstem. Trat subsysten was 
Memaynalliy estarlistet a5 a4 text editing/word crocessing 
Meer art, ant on more or less of a challenae was chanaed into 


Memeeyery basic aiery siuosysterm 19 a two to three day oeriod. 


ws 





Memes orn schil! was the cdesicner and croarammrer. After that 
mmitial Et Ort, Serena t = 1) y a month NaS expended 
Meereasinsc the cananilitv of Query and makina te a more 
mseable nro7rar fram the manenachine interface viewooint. 
Meme there, tne affort to turn the proaram IAtO one which 


mimeo N=3ar natural enolish l!anquaae commands entailed 


e 


0 


resi 
Mer Six NonNth effort. Durina that time the orogran haa 
Oraan meor s Sstantar3a of eniy two database commands and 3 
meme catacase af 7Ff shics, TOommuO (OMe of Over Cnet y 
memmam’Ss and e@ ayvnanic datacase of in excess of five hundred 
memos 2c i Aircraft and sone one hundred-thirty ports 
Meet ODT Fre Pacific and Atlantic Uceans. 

mme@rollanm £AS fuerys systen 1s a Structured svstem in 
Memes e GUSestions have to he asked, it has heen found to he 
Murcia? 19 TeScGnse anit easv to use once that structuring 
mS learned. Por, “he suthor, them aleaeminaeDmertiods tO a 
Measonasoly useful level OC eoce lis aneme, waS Something 
meee r five urs. Cnaec = tna t level of conoetency of the 
System was reached, rhe user was able to exercise an 
Beryonsal verbosity feature which greatly increased the sneed 
mreeresoonse., 

Mime tne mortal verbosity the system oromots the 
Meer and that oro rnctina takes a certain amount of added time 
Mummy FAS POrNING £9 so with actually findina the reaguested 
data, Tptn mMmininum vernositv the questions can oroceed as 
Sentences aS onorset tao indivictual words at a time. An 


| 
byexamole of the tur levels of verbosity follows. Normal 


"ee 








Metis OV Tne user are in the form of one or two letters of 
ere COnrant, Tes eee ved Garriace return. [he Groaram 
Mememaes are in caoital letters fallowed oy a colan. 
mime Yeroarsitv: 
Bees > Ohow Ci: All (€elatforms) OK/C: Nithin 
eee 29 CS fautical (miles of) Cs: Me OK; 
Meso lay format?) C: Tahular Cr: 
1A“ 714 MA TUMTAIE A 
Panirum verresity: 
ees C2 Show Al} folatforns) Within 490 Nautica? 
Moyes of) “Ye fangular G¥: 
ieie 71} HAMAD SIE A 
Bee LANES 
Me@emrate Access to fhNistrifuted Data with Error 
Recoverve Semesters, 15 similar to the nmrevious!ly described 
Smeereey) that it sitows the use af english like comnmands EO 
Meeraacacasese to ertain wmntormation. Grher than that the two 
Meemeens are as nifferent as dayliaht and dark. Aer eels 
advertised as a aac truc tired lancuace. rFowever, it was 
fiscoverei after sore nse that when auesticons are asked In a 


mertain manner th 


mreaquently. Ea DeE e 


or. Pani e | S305 16 


mumctiansal 
asks a 
Manguane Processcr 
Fre nce 


meeess and 


S = naecain’ Pesoonas much more aquickly and 
oeeaeve Veooe tery rotor | Sacerdot i and 
nie of Tobantieanra FPesearch Institute. The 
of Ladder are three In number. ihe wsier 
noe is poRoGessed. trroudh a hatural 
acd then oessed into an Intelliaent Pata 
Com > leceem sctrieuteo Catarases. “Once 
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Mme ormaticn 1S artainec the reverse grocess 15S followed 
Memmermese tot the user with the inforntation in enalish languaae 
Rext. 

As the name irnlies,s there 4are  severga) databases 
meeessed ry LADDER, So newer ne OF WrRItTIAG of this thesis 
mmemorogram Fad access te fourteen files. The idea of the 
mur terent Mens 'S 9 to sSiTidiate 3 Navy command and contro! 
muemeem f9r Che Atlantic GOcear and Mecditerranear Sea. Such a 
eystem sirulates mi Vice OoeCK UO, SVStems which could be 
meeesse? in the avert of failure, and also demonstrates that 
mor al! ierormation would he carried in one datahase. The 
Swrameases include inforration on eacn Sh iGy Sirerate and 
Sort, Meemeaays craracteristics arout those particular units 


mmgeerm the case of th way anton lar tor nmSspe Ime buces location 


(Dp 


and Seeeg a5ts. “Norfe cre olattorr 1S large enough, 
Mmmornation concer rina erharked units is also included. 

erm O57  CAROEP was heacun ir 1977 and extended 
marow sh Loy, si the meantime, work has started on a new 
SBysten calle: ie (lranseemt@at le Enalish-brased Data 
manaaer). Pom evyormttially lead into aesvstem called TEAM 
Mememsoortaols Enolish Seccess “ecdiunm).~ Roth of those have 
imoroverents A datahase access and will show gqreat 
mmerovene nts jn tne ran-Trachine interface capability. 


We = FSAR/SAS 





ttepomeare Eula Oroagrans forF seareh and rescue on the 
ARP AMET at the ryma ao f moma time cct a a) so. tf meS 1S « One 


Meme d SAS ant annthar named FSAK are t On all intents and 


To 





mumooses cqererallvy the sane. The FSAR has some features 
Mmepeoti!tw Octians as to which ohasa of the search and 
rescue ae oe mG text MAKING it Sslichtiv better. The 
meesam tor the aualifier 18 that certain stens have to be 
memrorre™ Hefore otrers in order for the demonstration to be 
meaminatfy|. Fssentiallyv, Sae oroqram 1s desianed to 
Me@emetoe 8 ArOUD of individual connanda oensitions tied into a 
Pere mat york and furnishine aonrocoriate information on a 
Meer Autorstic bnasis. from eather words, when 4 search and 
rescue 1S pa ytiated, the svstem ion edes@aned, to ootain 
mocation. fren if 3 weather reoort 18 requested, the svstem 
MmemedeG 2 comouter YG ett er link, request a weather 
Meet Fased «6oNlhCUtth Oh h€6CUinitially entered data for location, 
Meme time aetcoreara, 3n7 then return to the main svstem. 
The weather, MNCs >) ean) SG Automat Veally forwarded to 
Meron manl cormouter location. 

whihke tne weather 15 mMeing aenerated hy the fleet 
mumnerica! weather center comnuter, the command center 
Meereer 15 accessinec its database for the ‘forstat' (Cforcas 
Meerws renrorts) which tells the commander which skios are 
available, EMPeeee tT oGeticn and ~ahility to assist. ine 
Memessins of this latter data 1§ oerformed at sites remotely 
Meeated fror the connann center comouter. Wee > Vidatar, -of 
Beene 3 of Anaendix “ snowSr for the Aemonstration orogram, 
Meme the various caorrant levels are distrihuted to various 
Meee NET Host tncations to sirulate the peso remote sites 


Mmemmma accesses. 
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nce Fhe 
momouter 1s C304 
Beery tation art f 


orogranmed 
questions at 
memormation is t 
memrooriate oortio 
Bresemted to the y 

Meet inc t 19n 
classifies in or 
regorts 
merornation anltv 
an unclassified le 
Bemonstration St 
which 


meym@ami!1tics 


very int t lo ato 


mieork installer 


would ema) |e tne 


Pees ausdron status 





nad 


merorvation. 


ag 


io gios) ot 


nla Soa 


Of 


Orwarainog. 


Zoe eG Ger aia OerPrinent 


Varocmart10on 


Tne 


1s qathered the 


Gal bed ucON for so reoort 


E0mpmanma center comeuter 1s 


information from the 


mas ious |} V asker the Ver. ya 
hen recalled bv the comouter, entered into 
ms of a oreformatted massaae, and then 


Rae ear 
Mawes y St ar 
ever 
HOWeAVET » 
ies Pisa 
ans = anf 
have hneen 
mMatION Nat 
Vip ie leie  ia te, 
commander 


‘wi } alte 


se eyervtr 1 19 


AD@Gavalsadai1t1 ons pefere 


would 


rameoOnmraln tne 


Mean star at Vom, 


Sas mo 25 


cdeyelooedg 


1s 


level 


release. 


Cn course aye to he 


FeCcvmn red Torces Status 


bry generation on the 


fne proarams are keot on 


Sf ro ant fornard 


the Counmard Sand Cont Ga: 


Se to see how such a 


On naval air Stations 


tom ave sol teal —t lime Ffeacouet 


ferent heratrt arc personne! 


Semeeoarts and training, ASemevncurrent ly exist, most wings 
mete a SiINwzls readout of sauadran status once a day in the 
morning. The rernuirement atoard ship 1S even more real for 
cn Bee SVS f Si whore assets ndeternine the action a 
Mmemmander can fake in any asiven tactical situation, 1t 1s 
itmmerative to have tre nost recent information available. 
=| Y™ 
VYCIiM is an axcerinental redical consultation system 
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daevelooned ar Poicomee (oO toec mn miversitv “Mecics! Center 1m 
Mem t 109 Witnr the Stantferd Pesearcn Institute. It was 
jJesiane: eo Select Soilowotic therany for bacteria! 
mepmeeuyoxusS an? includes selfedocumentation on? 1) commands 
Mest ortin~ 3nd ousina tre oroaranrs 2) ornarization and 
Meatory of th2= svstens, and $) hints that would assist the 
Meer 197 ODtainina rest results fron the system's features. 
ime Neysliscoment Fanar in 19/2 arouna the idea of a 


Mee for aSSistine oohvysician monsoscialists with the 


merecticn a f therary for Peiceer 141 lmhoet10nS . Roth 
onysicians and Carcuter Serena sts worker tooertner to 
Mmermpevye fhat er4. me oe CuSe jon. led to 3 rulewroriented 


Meemeeme. Frat wsect the soecific criteria of definitng the 
Memersvor ;ten7s necessarv for diaminasis. lhe goal was to be 
pole to maorel rhea trAgquant and decision orocesses used by 
recical exoarts, Prom hat, TOU Gf Seopa vn Goa |S were 
momievec cv the orosrar? 
1) Serer net her the patient had a 
Sena treaemnt infectian: 


Pemeeacterrine the likely identity of 
Bet 1590 OFraanl sts 


SD ja eemne at Ccrijas were act to te 
[anc ch i vek acainst that oOrgdamrsTr- 


d ) auaese the aria Fhat was most 
Meapooei iste, divem the Datient s 
Minto a | COms it 1 on. 
To acnieave that a9 4 1 > JOoOrOxi mate ly avg decyveion 


rules nave pean Zoot ec atthe time Of wrifina of this 


thesis. Pee se ace usec toe, tforr three In"oDroaram systems, 
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Memmerach fOr consultation, exolanatian ant ruleracaquisition. 
Serco nsiitatirn system is the first nain subsystem and the 
Meets roug> which all others are accessed. Tt 18 the svstem 
mere fatient dats 1¢ requested and innut to the system. 
Pre excianation systen 15 the one called by the user when he 
qdesires to unterstand row the tneraveutic recommendation has 
heen made, Tne rules-acaquisition system was unavailable at 
that time, out was yesianed ta allow the addition of new 
Sugmeseor t5 atviust axistina rules. 

meee Sannle session then, Por Wictocgman Stam s.. (bY 
askino the user several auestions which lead tne orogramn to 
aeeeaiaacncsis. Certain  tvoina Srrors, Ssuon as mM1AOF 
missoellinss, wre overlookec hy Gee svstem. Large errors 
Beete seleted with norral Ee9ntrrol fUudCculomsure xseCcted (on 
Bereeve | systents. Pete ae user 1s UNCertaim of his answers he 
Semmes owe) (9 rod1ifv nis resm0n3e. That 18 accomolished by 
Meeac%iyy a Nurcer from 1 to 19 tn Darentneses following the 
Smswer siven. fiaomi “aVani fies ansolute certainty of the 
Memes answer ann a it virtually indicates that it 18 a gquess. 
maemo |6CSmNthrrylhlU1SGlhlUp sada )6thhe6U6S6¥VStem)6 defaults to anosolute 
mercaintyv. gam t 199] ) Vv, if the user desires to chanye an 
Meever, the canahility exists. One simolv tyoes the word 
Meese 8 followesy dv the number of the auestion for which the 
Cnanoe 1s ctesired. Tf the user toes not ugesire to guess at 
A auestion, 1© can answer unknown. This rerecludes oossioly 
Bsieadin=a the orogaran. 


Paes vent tho wser 18 not sure what the poroaram 


tsi) 





1S Soe Na, Meio tenor mosity feature allows additional 
Memmeeer oar fre srecific question cancernea,. The user simply 


Mes a JQUSSfIXZN nark, 


Sygete <essonse Miceigualaerrt tol lows the ~*4"] 
Noes the pattent have a risk factor for 
Fuherculasis? 
te ° 
iimesar nore of tke followina are considered 
mmceetect ors for fos a) oositive PPD (STU), 
mumerst ory of clese cortact with a person 
mega d active ti, c)} houserola nember with 
Pest St aqry of active th, cd) chest Xerav 
MPrrms Anica) scarrina, e) aranuloras seen 
Mee voOcSyY Cf any ecraan twussue. 


Bemeecte= 4 resconses are: YES NO 
Seeeer “Flr for user ootians. 
i  \asee 
Meet mo erd of the sessi0n the user 185 Sanam) tteq to 
review the aa ae gem »f eesifed can save the file from the 


Pess10on complete, 


meee AS TIA 





[Meir aivtic strike Tirina Decisiom Aid 1s a orcaram 
Meret assists the cormanger Cairwing commander, task grouo 
ecaommander, etc.) tore eechoosira fhe most likely time ror 
Mime minc an air Strike aaainst on0n0sInNG forces. Most 
Beery 15 “Aefined to 22 the time with the oest orokahility 
mere a successful Pee sek Gua Sate eretibrn to “tme aircraft 
Barrier. fianeeEes to Tthe Qaida includes orrcrart readiness 
meres fcr the attack and finnhter aircraft aboard the 
Memeeratt carrier: exoectet orohahilities anc percentages for 
Mretid cover enreaute te and oan return from the taraet; 


fmerpmates for tne Srinas ira forces status (roth aor and 


round) ) tC reStrPictiom tt) Gertaim hours for launch and 


Fl 





aaa tgpmnie.— meme gegaen meme 


recovery. [sew tvoe wsicrera°t are reflected as current fleet 
Seer FuSS1an tvces. 

fasneea eni nad) toaemate, the user 1S Siven a renu of 
Remar iouS cotions thet are available to him. These are 
mtems Such aS reviewina readiness status reports Tore he 
Mememaly forc2s, etc. Unce the user is satisfied with all 
Mores, Re 1S atte tec run the nroaranr ana then receive a 
Seo 6 OCC fF U6U6Dthhem U6DFhGimesS 6foOr hcl auUuNnCNse, 6UwWIth likelihood of success 
Memes Jive. for each. 

maemessemcea Qf tre oOroagran’s working 18 that it 
Mees)! the inscuts ani uses a “Monte Carlo tyne prohability 
Meemation to furnish the values for the various attack 
tines. muasures 5-4 in Acoenctix 4 show sore of the menu 
Meme om tah!les ani tre rasult3s of a run with that data. 

5 « BuRV AY 

[omc ae st'trhar rhe Satellite Surveillance Avoidance 
mori rization 479 is one Oo f the most imoressive. 
Mmmtromnally, its functionality, usefulness and aoplication 
Can readily ce seer. Pome icone | ota eh Gac< (fOr Asso 
Mememsit irs snore aiven ae99ranhic area that 1S covered by 
Mesian satellites, The user 16 3S5ked several questions by 
Memmorogran in order ts achieve its aoal. Inouts are items 
Mem as rhe shin's rTinimum and maxinum soneeds and the 
Beeremental agdiustrments allowed. ‘noun te meouUrse dey 1 ahaon 
Beerowed and amount of total delav allowed are also queries 
Meeeene orooran. Pewee un ornat ion, alona with some other 


minor Peasy 1s then comoarea within the oronaram to furnish 


aie 





Meeiicer with 3 four facetega outout (with araohics). 
BewetTCShesur Git isos Hare sranh anc listina of the 
recommended sa2¢7 of advance OUR iter, Soho. The second 
Meets 3 A207rarhic mao of that cortion of the eartn's 
Memeesce the shin is to fraverse, and. (‘ther "mos4t vom of 
Meet he detectians ry 4 satellite on that track. There ins 
ie a Prstrnc Die wet onmnaO cdiyvina time, and latitude and 
Memprtudo fsr saacn 'etaction z29ne. Laer ethic ee 1 tem 1S an 
marerceor avoidance srofile crroarina distance versus time. 
Mermecatre!|it= tracks acre olotted vertically showing breaks 
Maemeoveriacs 19 j%|cRe coverare. Staying within the window 


Semmem my the user, the croaram then atternts tO agraw the 


p 


t 


m1 o's mrerorsea:? ee sic AGO ate Rea S19 aS Nany Satellite 
mmpe<S 85 29SS1 a. aoe Vino yeni emo iS og) 1) a St oO f paotential 


merection Anew ies Pao he EP vyoe Satellite Coctical, elint, 


MpEmeneretc.) arnt tha sates and tires of detection. 


Os 
0 

— 
—4 
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The Rand [rtel]llicent Terrinal Agent was develanoed at 
meee COorooration to work aS an intelligent terminal agent 
Beemrsuter orouramg. That Pf TOC was 3 Dart onal 3 larger 
research e-~tfort within rne Defense Advancega Researcn 
Meeeects 4nencv. FSIiTA has been desianeag as a frant end to 
Penote comoutins svsters ani networks. Areas of anplication 


are $fen 35 C agen 4 A ans Comins | systems, maintenance 


Meme gulina and cantrol, intelligence collections automatic 
emt FOHUtInag anc tozristics contreal. 


Tawemc ea tron in the «C orocrammina lanouace and 





Memeo tinder tre 'intx« systers. Pras Soe vieesom ma on e=cased 
mmertem which allows the user to estahlish the rules for ene 
Memericiiar controy! fmerenpemle: 1ter. Unce the rules have 
Meenm constructeo the orocramr entries are then essentially 
Mmerered trrouaqk several [TR-THEN rules to getermine the 
mext steo. As a functior of various objecterattribnutervalues 
mre user stores data tn the system. There can bre several 
Beery eutes for a siver orFject, but each must have a distinct 
nave. Morrally, an aftrihute can have a sinale values an 
mmeered |ist of values or no value. For any given item, the 
Meme@eeetis coToasres arainst the ITF, and as a function of the 


merase estaclishen, acoolies sone action. 





eee ce ln.) ONS 





Seem oOL EGY EX [STS TONAyY 

fememecyse Of corsuters ana their use since the early 
Mercury soace nrroaszram nas bean crenomenal. There 18S no 
Bmowot that cormruters can FS acaptecd to most SV thot) ons: 
momey iSsysters exist (irom toe) mMinicormautens used in the 
Seemeverdual Fousehols to tre “orld tide Military Command = and 


meno! Systern (e#s"CCS). Liweoomis om ol Cre eene US. Mews: and 


meer enortil! nointed out that at that time ten aovernment 
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aaencies mad Coes ara Svstems with ee Nee Be. or kivon 


Memmmeratiial'’ S recceras ceing raintained on those systems. Vt 
tnose systens, the Neoartmrent of Defense had just under 
onewhalf of tram (7219). SES at tine rne aovernment was 


PUViINZ or Jleasina netter than 1500 new systems each vear. 


iD 


Memeet ye FATIT Srowta of lectroric technoloav in the oast 


D 


mew years, fs figure wil] COpUIMUeCL Ow Irows —-“S<) kUtH 


merc, vectitv Inder Secretary deo (es Fasearch and Advanced 


rey) 


mechnnoloay, eipscoscseo - the kevueechallenaes to €5 im an issue 
Memmoerense “O.fs2) In thar article Or. Oavis snake of the 
areat advantane bat tne develnoment af Very Hian Sneed 
meearated Circuits (VHSTC) will have on future technology 
meences in 3. Bernt ae recacani lity to design and oroduce 
Memerd state cicctiitevy only one and onenrnalf to two microns 
mac & Wear 1c oOorinally 79 microns thick) the ahilityv to 


Meereturize ant rass oracuce cnomouters can onliv continue to 





! 


Mmemmmrat USOrecotdenfes) rates. me Ene “same fim] “Ene “costs of 
Mmemse systeons vill draco areatliv. Tne hand me Ge ea clulator 
meee Oorin= exannie of how orices raoidly make 4 downward 
Memes ATCT Increased oroduction. 

Pema Ne advent of tnrat BAe NAO int Oo teas Nate t 
olace, and cre role tre corouter nas gained in the cefense 
Meeartneqnt, it has DH@ecome incunnNent UDON each manager to 


here asa Gaile sen! | 11 eS fee avis t ene 


=e 


Batderstand the 
increased Pequirenent fait ornoer resnonsipnility Go 
manangerent of trose svsteans; and the necessity for prooerly 
mmemeyrna the existinc technoloay te hetter connectivity and 


Memerormance of nis jos requirerents. 


Meo LS UCL ATT VEL Y [MF XPFMSIVE 

Meneame a<19c of cost, the first thought was that the 
AKPANET was a verv exoensive system to install and maintain 
moemeyoS Lenoore. PPeo aT t Ormeoracanizeatren were tombe 
meearting Sip tales Zoreasel tera On it a itt wae mor OreVIOtis! ¥ 
Meme aeres INsStallirxse cor™uter equiorent at all, rhen that 
assumotion was asnerally a Jno one. [a the instance of 
REP rin? 19stallation of APPANET TIP's at Navy sites, the 


whol Micture ree ys to be exvanined against a ~inimum of 


(D 


Mmmmee jtons, relative cnst, interconrectivityv, and existence 
of necesserv eauianrent. 

Mmemuencore, there are cturrentiv three existina systens, 
Meer ner units tav2 initiated asministrative orocedures for 
Sioctrement, ani an artitional three other activities show 


emer e for ang would hernrefit from conouters. Those units do 
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Ser inclucse tna tan onerstisnal squadrons Stattomen oat 
memeoeme VHIicCh 4159 can aain Fenefits from a cComouter svstem. 
Meer ase of mInNiconouter systems far each er those 
activities 1s estimated ta te f00,000. Tnat estimate is 
Based on FSi orices subnitrred by Wang Laboratories, 
Bacoroorate. Tf only six of the squadrons are considered 
Memos at Lennore 3at one tire, *he total reauirement would he 
Beeeeeieven alzittonal unite. PRewinitial costs would come 
Meme) for sufficient minicomeruters to suonort the 
Memes Neetissa fen. Tre yearlv maintenance cost (hased on 
Semeeatirate for tne viarna 2009 system ov comoany individuals) 
Meet oe «6th NIG per hl 6USystem, or F06,52R ner vear for the 
Mmewem sSystens. = nreaxkdown of these costs 15 shown in 
meee © OFf Aaransivy ‘5, 

Mame se ifijgures are comnared FO the estimated 
installation cost caf F1%0,000 for the APPANET TIP (with two 
Meelis), clus 24,000 yeartyv fees for ARPANET maintenance, 
Mmemememinicorrurer gnaunts are six times hianer,. The orice 


—_——mmemrat fir «$iTNstallatiar 31s for a svstem tnat would suooort 


ww 


Memecerninal corts. Peetschiecmnitieamt foectecrris, Chat only with 
an ARPANFT systam can tne individual units on the station 
Meme connectivity with each otner and with untts on otner 
Pests. Peeorestirated cost for that connectivity of twenty 
mai ts is Soeur tcanrt ly less trnan eleven individual 
mrmeicomouters. ters time srq accounts could also be 


estaklishect for Holt ss Sue meso sre Com, fTesarvVy, and Eh] navy 


MeamMae woich would reauce costs further. Ooi Sates Vere: the 





mavings pepe cusses MrzR\YIGuNS ly in foes Press ect om=-Nours, 
Mepeeeeeetc.) n= cost for an AKPANET cConrmection would be 
consinoered Joss, fom that St anaooints Tier MeGio Sf 1S 
Pelatively jtnreroensive. tembom eS iveoved “by ntrh3s author “tnat 
Memepeeesuch A systar, mMOre amd more new ways to utilize the 
Meee crivity for increased savinas iN manwrhours would be 
realized as svstam familiarity increased, fone ae, aero lad 


Aecreas montniy factors even rore. 
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ie. fee) OF ile TRE RCOYPUTER CONNECTIVITY EAITSTS 

The reacer right concluae that this thesis has heen 
Seeeryan on the neat for connectivitv of comouters among 
Memmmerat the naval station. That conclusion is valida. Tet 
w3s that Men erconrnectricn of data flow which so HS OG SASS 
Mepmemeatithor wnen he was exocsed to the ARPANET. It was the 
meme connectivity Cana Fastibied= the  traucnt of manv man= 
mors Of SAVINGS at nraval installations. Jt was the Same 
meansfer oat itorzvetiom that’ wes reacuirec to keeo the 
CGrzander infornes of anetry actions, that was lJackina in 
Berted States kases nahere conmranders needed to krow what 
tneir own forces were daoine. That has been the case at 
Mery installatior on which the author has served since 
1963. ieee catinter §*> that would he that commuters have 
mem existet in caiuantityr then mavoe it is time to olan for 
meeetiture anc tre advent af a rAiahiv comouterized navv, 
Mefernse jerpartneant, AiG Mais Sie Livine in @ worla where 
Meera e’s Can reach nal fvay arounn that worla in less tnan 


Mmeroan Hour, it is folly to tolerate continued manioulation 





Megeerranmsfer of irfornaticn bv manual means. Tt will be the 
Mmemmencer whO Pas ar adenuate oraso of scronmer command, 
Bertro! Merce wTrInteattons ) fhar will Gere Ge) Pous lt tT 12d 
Beericer, leader, an manager of tne navy of the eighties. 
mmyeAIt™ SUCH svsters will the commanager he able to 
oroserly utilize tre aver cecreasina availability of 
Mersonne!, o=troleur ann otrer resnurces so necessary (for 
readiness. Pvesei at eraornectivity +s recthired. 

That sore meiyig@ials have recoanizesc the need for 
mererconnectivityv 1S Peco 2a zea DyYWetee existence] vot 
Mepemerrconnectina systerns. fhe ATSS tinits at mos t naval are 
PeemronsSr and tne dironrne tyegoons Corrective Action Froaram 
Mmmm) in the wavy are exanoles of woOPerne interconnected 
svstens. The ATSS has reen oiscussed. The ANCAP system 
meme Tocetner seventeen activities from California to 
Memory to Maschinazten, O.C. ian sISe cmOniy —<—Or Orocess 1n¢ 
Mee ons wmforratione out ifs use does show the need for 


memmerrcomrectivity has heen recoanized. 
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Suerte }inite scoce cf the author’s assessment of 
Only one naval installation, it has heen shown that such a 
System coulsa redauce tranehours, fuel and vehicle costs, and 
Mee 6 6CloOsSthlUtlpl 6dtaAtAS Uhtrjansfer at MAS Letoore. These valuable 
Memes becare rore anit sare critical to readiness with each 
Massina aay. Petey te tot tes Nery ecentiy oointeda out 
that the averare ertucation level of the new enlistee nas 


heen peooOYns since the end of the araft. Likewise, nearly 
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emer? (-5 carcent) of the U.S. Navy eanlistees al 1979 
Bepoeeemet ‘save ai nriahy schoo) Oe rome. llc The volunteer 
Meemeenee 1S NOt awrawinrs the setrer educatea, hianhly motivated 
macvvidual. Fenersal Yonalad Starrvr, head of the Army 
Meee an.) Doctrine Command, stated that sixty rercent O f 
Meese nmy'’S recruits are below average in intelliaence. [18] 


ieecrmy limes resorted that rost anlistees read at or below 


eaahth ne3ne leyal, one im five read at the seventh 
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Orpade tevel, arr 5 few read ata third grade level. General 
Bernard NX. ~ncers, Meilomevomnunmy Chow iof Staff im 1978, 
Sereda 341) ranuals rewritten te 3 seventn grade level.{13] 
Preexisting new tecrnslonaies mnust be tncludedc 1n dav to day 
Meemeytroms if the Jimyted resource of aualitv individuals is 
Semmes CONtICUsS to be able to carry the nurtden of constant 
readiness. 

Mem norices have increased, this nation has seen the 
Muergt|6C CUT hacks lOQn fue] Por Vea sy auee tat ts and homes. 
BGSin»g anotner resource raauired for adequate readiness has 
Mememeynts short succlyv. lL RPerisima. efi ces. of that asset. are 
MemeoetO 21SCUSS N@causs they incr2as2 almost dailv. The 
more those assets are saved, the pnetter this nation will be 
until it can deavelon new enerary needs. The electronic 
Meare r 97f Jata,r, 1nf9rtm™Arians, ant mail can leac to some of 
Bee sSavirnas. Fisamure © of Arsenaix SG sSsnoOWS some of the 
Savinas ir resources for MAS Lenoore. Tnese Savings amount 
Mmemstiahtiv rors than frree times Te otoOuUnt Ghar Qe.a Si for 


Meee raise tenance arnt onmeratinag costs on the AKPANET. 
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See eT Fx 3T 3 FAS PTVCORONOAT [GOH 

Mrteeematior Mava!l Air Station currently has an active 
Mmeeoeor AlISS svste-. S1t® that ex1istina esutiement, an 
Meee installation awaculd cost only about Ore-si1<ta or 
O@ee-seventh as mick as tf the equictenrt were not there. 
Memoore nave! station nag a PDRF-11/70, two RPL=-4s- one 
Meaemetic tsoe unit, Gne nigh sosed ecrinter, six low speed 
Seema rs (i f-545), anc So terminals. fhat egquioment is tied 
to the i> S Sem SGalic Vora yoo FeGuIrements 16 Virtually 
Mmered fOr tise onlv witth whose: leet Readiness Aviation 
Mememrenanrce Proaaran. Cnce on an ARPANET system, directories 
Momiom Of estaslishes at atner facilities for small monthly 
fees. foe author hac two dicectories af ineornat om 
MemmecGes Institute af tre ‘iniversity of Southern California. 
M_mmomt nly charse auring the neaviest usage Caveraaing 4=5 
Memriseoer dav, seven aavs a week) was under FIL00. Two free 
directories were reauestet and obtained at the Massachusetts 
met ytiute of Technolecy. [aoe pe Peel Geetonry on a lini x 
System was aiscoverert cut never utilized. Thus, from an 


Memest ims) edquionent stanaccoint, it would be no najor task to 


Memmeonmnected to “nKFPANeT. 


Mee TT TONAL RESFAPCH [5 VREDED 

This thesis has rade an assessment hased on onlv one 
naval aitot ion .« Recause of Jinited time for research and 
Memereaatherins, inansility to olace a dollar fiqure on many 
Bereanagibdble oenefits rf tne syvster, anc tnability to research 
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mem 4a oroiect on 4 navyswicde Hast Sy the results Of this 
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m7esiS are of 

savings and senef 
mom wncoroorsat> 

metworke Navywide, 
memeetnis autnor' 
established at an 
3 Syvsrem nea ar 


eeretectiveness. 


C3 rs] Dimeogmehete. Lasetae acec fest ltarate 
rfs nossionle, were tne inited States Navy 
2) Meteaaue eas BO COPCUL=F "Sackett SwWwiwtehing 
more research would he needed. Ree wow ld 
S CeCcocrendaa’t 107 that a test Svstem be 
Misi Jeateemase and recorded data of ~suenh 


alyzed to detarmine more detailed cost 
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